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WATER-RESISTANT GREASES 


+++ make them 


Where there’s a need for grease to protect 
vital bearings from mud, water and/or salt 
corrosion ...there’s a demand for grease made 
with Mallinekrodt Aluminum Stearates! 


We've worked for the grease industry more than 
30 years... developing stearates which produce 
7 ping I 
greases that fit exacting market requirements: 
HIGH DROPPING POINTS, CLARITY, 4 


OUTSTANDING RESISTANCE TO WATER, SALT, zo 
BLEEDING AND MECHANICAL BREAKDOWN. a 


This extensive experience makes the difference 
in Mallinckrodt Aluminum Stearates. 

High efficiency or general purpose 

Courtesy of Caterpillar Tractor Co. —write for technical data units NOW! 


Our laboratory facilities are at your service, May we help : 
a problem? Write today. wee 


MALLINCKRODT CHEMICAL WORKS 


Mallinckrodt St., St. Louis 7, Mo. 

72 Gold St., New York 8, N. Y. 

CHICAGO CINCINNATI » CLEVELAND + LOS Ai 

MONTREAL PHILADELPHIA SAN FRANC 

Manufacturers of Medicinal, Photographic, 
4 ytical and industrial Fine Chomicals 
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AT WRIGHT AERONAUTICAL* 


just one grease 


SHELL ALVANIA GREASE 


lubricates 


3,200 MACHINE TOOLS 
25,600 ELECTRIC MOTORS 


and reduces grease 


requirements 15% 


ALONG with progressive companies in every in- 
dustry, the Engine division of Curtiss-Wright has 
found that a single lubricant, Shell Alvania Grease, 
provides superior protection to many different 
kinds of machines . . . from sump pumps to com- 
pressors to forging presses. They discovered at the 
same time the considerable economy of greatly re- 
duced grease inventory ... just the one grease 
for hundreds of machines. 

In plant after plant, Shell Alvania Grease pro- 
vides superior lubrication for every grease-lubri- 
cated machine in the place! 


*Engine Division of Curtiss-Wright Corporation 


Look at these advantages: 


Shell Alvania Grease flows frecly in cold 
temperatures, yet will not run out of bear- 
ings under excessive heat. 


Ideal for wet, humid applications . . . it 
resists water emulsification. 


Shell Alvania Grease has extremely high 
oxidation stability. 


You'll find that Shell Alvania Grease ex- 
tends time between greasings . . . a sub- 
stantial saving in labor and grease. 


Simple inventory ... just the one grease 
to stock and apply. 


Shell Alvania Grease may well be the answer in your plant. Write 
for technical information on Shell Alvania Grease, to Industrial 
Lubricants, Shell Oil Company, 50 West 50th Street, New York 
20 New York—or 100 Bush Street, San Francisco 6, California. 


SHELL ALVANIA GREASE 
The True Mutt-Fénpose (ndustria/ Grease 
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HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 


Moisture resist and inhibit 
corrosion 


Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 


Liquid Liquid Solid 
30% Pb 33% Pb 36% Pb 


Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


HARSHAW CHEMICAL 
1945 E. 97th Street + Cleveland 6, Ohio 
Branches In Principal Cities 


McGEAN 
30% LEAD NAPHTHENATE 


ADDITIVE 


Consistently uniform 


==> PEI JOURNAL 


Gives Salesmen Up-To-Date 
PRODUCTS INFORMATION 


on new and changing 


in metallic content developments 


‘ ‘ An extensive survey by a Ma- 
and viscosity jor Oil Company disclosed that 
Products Information was the 
weak link among their salesmen 
your inquiries solicited to meet the fast approaching 
competitive market. 

The PEl JOURNAL also pro- 
THE vides a ready and valuable re- 


ference library on Products In- 


McGEAN CHEMICAL | 
C All for only $10.00 per year. 
COMPANY Your Order cancelled and 
money refunded if not complete- 
ly satisfied. 


1040 Midland Building PETROLEUM 


EDUCATIONAL INSTITUTE 
Cleveland 15, Ohio 9020 Melrose Avenue 


Los Angeles, California 


DARLING & COMPANY 
cago 


4203 South Ashland Aveny 


LUBRICATING GREASE 


TECHNOLOGIST WANTED 
Do You Want Results ? With practical experience and “know- 


how” to manufacture in large production 
batches sodium, calcium, mixed base and 
USE SPOKESMAN ADS lithium lubricants—both with and with- 
out inhibitors such as EP, rust preven- 
tives, etc., to meet specification require- 
ments for machinery builders, steel mills, 
They Have Complete bearing manufacturers, etc. Must be able 
to closely control production uniformity; 
preferably with experience in plant man- 
agement as well as production. 


Coverage of the 


Long-established manufacturer with 


Lubricating Grease factory in East, New York area, offers 
exceptional opportunity to competent 
Industry man. Salary $12,000. Give full particu- 


lars of past training and experience, in- 
cluding age and marital status. Send 
photo. Address Box No. 527. 
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PRODUCTS INFORMATION 

PARLINGS | 
aric ACID 

| RED OIL 

| FATTY ACIDS 


A NEW Grade of Aluminum Stearate 
Diymouth ALUMINUM STEARATE 941 


If you are interested in reducing costs by increasing yields, try 
Plymouth Aluminum Stearate No. 941. Indications are that 
this new grade will lead the extreme high-gel field. You will 
find that No. 941 exhibits the same Versatility, Uniformity, and 
Dependability that characterizes our No. 801-22. If intermedi- 
ate yields are desired, Aluminum Stearate No. 941 should be used 
in conjunction with Aluminum Stearate No. 801-22. 


M. W. PARSONS-PLYMOUTH, Inc. 


59 Beekman Street New York 38,N. Y. 
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GULF OIL CORPORATION — GULF REFINING COMPANY 


DIVISION SALES OFFICES REFINERIES 
Boston — New York — Philadelphia New York, N. Y. — Philadelphia, Pa. 
Atlanta — New Orleans — Houston Pittsburgh, Pa. — Toledo, O. -— Cincinnati, O. 
Toledo Port Arthur, Tex. — Fort Worth, Tex. 
Sweetwater, Tex. 
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THE PRICE OF LEADERSHIP 


The assumption of leadership of the free 
world by our nation carries with it the require- 
ment of fashioning a forthright policy of main- 
taining and expanding personal freedom 
throughout the world with a continuing faith 


in the promulgation of that policy. Each indi- 


vidual citizen must necessarily share in the 
cost of protecting and ever widening our influence in a free 
world, which will not only call for spiritual faith, but also mate- 
rials, financial aid, and manpower—both technological and mili- 
tary. 

Likewise, those segments of industry which, through driving 
force of management or size of operation create a position of in- 
dustry leadership, must of necessity assume the responsibilities 
which such leadership has incurred and be ever ready to publicly 


justify their actions. 


Individually, we should not evade the opportunity of leader- 
ship, even though it may carry with it a price tag requiring sacri- 
fice of time, energy, and monetary gain, keeping in mind that we 
will be contributing to the further development of industry, coun- 


try, and the free world. 


6 NLGI SPOKESMAN 


| Si 
> 
‘ 


Published monthly by 
National Lubricating Grease Institute 


Harry F. Bennetts, Editor 
Marjorie Webb, Assistant Editor 
4638 J. C. Nichols Parkway 
Kansas City 12, Mo. 


1 Year Subscription 


1 Year Subscription (Foreign) . .$3.25 


OFFICERS 

President: G. A. Otsen, Sunland Refining 
Corporation, P. O. Box 1512, Fresno, Calif. 

Vice-President: H. L. Hemmineway, The 
Pure Oil Company, 35 FE. Wacker Drive, 
Chicago, Ill. 

Treasurer: A. J. Daniet, Battenfeld Grease 
and Oil Corp., 3148 Roanoke Road, Kan- 
sas City, Mo. 

Executive Secretary: Harry F. Bennetts, 
4638 J.C. Nichols Pkwy., Kansas City, Mo. 


DIRECTORS 


W. W. Acsricut, Standard Oil Company 
(Indiana), 910 S. Michigan, Chicago, Ill. 
M. R. Bower, Standard Oil Company of 
Ohio, Midland Bldg., Cleveland 15, Ohio. 
R. Cusicciorn, L. Sonneborn Sons, Inc., 300 
Fourth Avenue, New York, N.Y. 
. J. Dantet, Battenfeld Grease and Oil 
Corp., 3148 Roanoke Rd., Kansas City, Mo. 
R. W. Goopate, Standard Oil Company of 
California, 225 Bush Street, San Francisco, 
Calif. 

H. L. Hemmincway, The Pure Oil Com- 
pany, 35 E. Wacker Drive, Chicago, Ill. 
H. P. Hosart, Gulf Oil Company, Gulf 

Building, Pittsburgh, Pa. 
C. L. Jounson, Jesco Lubricants Company, 
P. O. Box 7331, North Kansas City, Mo. 
J. W. Lane, Socony-Vacuum Oil Company, 
Inc., 26 Broadway, New York 4, N. Y. 
H. A. Mayor, Jr., Southwest Grease and Oil 
Co., 220 W. Waterman, Wichita, Kans. 
G. E. Merkte, Fiske Brothers Refining Co., 
129 Lockwood Avenue, Newark 5, N. J. 
\V. M. Murray, Deep Rock Oil Corpora- 
tion, P. O. Box 1051, Tulsa 2, Okla. 

G. A. Otsen, Sunland Refining Corporation. 
P. O. Box 1512, Fresno, Calif. 

I. E. Rosenstient, The Texas Company, 135 
k-ast 42nd Street, New York 20, N. Y. 

Saunpers, Jr., International Lubricant 
Corporation, New Orleans, La 

H. B. Stone, Atlantic Refining Company, 
260 S. Broad Street, Philadelphia 1, Pa. 

B. G. Symon, Shell Oil Company, Inc., 50 
West 50th, New York 20, N. Y. 


The National Lubricating Grease Institute assumes 
no responsibility for the statements and epinions 
advanced by contributors to its publications. Views 
expressed in the editorials are those of the editors 
and do not necessarily represent the official posi- 
tion of the N L GI. Copyright 1954, The N L G I. 


JUNE, 1954 


Vol. XVII JUNE, 1954 


IN THIS ISSUE 


PRESIDENT’S PAGE 
by G. A. Olsen, Sunland Refining Corporation 


ABOUT THE COVER ... 


OXIDIZED PETROLEUM WAX AS A GREASE BASE 
by J. C. Kirk and E. W. Nelson, Continental Oil Company 


LUBRICATING GREASE 
by George W. Miller, Battenfeld Grease and Oil Corporation 


TECHNICAL COMMITTEE 
by T. G. Roehner, Socony-Vacuum Laboratories 


PATENTS AND DEVELOPMENTS 
PEOPLE IN THE INDUSTRY 


INDUSTRY NEWS 


ABOUT THE COVER 


Tuts Mont we showed our artist the picture you see on page 9 


illustrating the article Oxipizep PerroLeuM Wax as a Greasi 
Base. Evidently he dotes on illustrations that are so complex he 
cant figure them out. He had a real field day drawing up the in- 
tricate equipment you see on the cover. 

Authors Kirk and Nelson tell us it’s the laboratory apparatus 
they used for the study of reaction variables in wax oxidation. 
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Introduction 


While the trends in the field of lubrication are grad- 
ually changing, with increasing emphasis being placed on 
specialized lubricants which will provide adequate pro- 
tection yrenne very severe and extreme operating con 
ditions, there is little doubt but that the soap-thic kened 
type of greases * will continue to supply the greater pro- 
portion af all requirements for a very long time to come. 
In most cases where equipment ts properly designed and 
maintained, and operating conditions are not too extreme, 
good quality soap thickened greases of proper consist- 
encies will provide adequate and completely satisfactory 
service at minimum cost, 

Fo obtain good quality products requires, of course, 
good quality basic raw materials properly compounded. 
The saponifiable base necessary for a soap thickened 
grease should be of a uniform nonvarying Composition 
with preferentially a minimum of price fluctuations. 
While this condition may seem to have been reached at 
the present tine, all we need do ts take a look at the record 
of raw material prices and qualities over the past few 
years to realize how great this fluctuation can be. With 
changing political ideologies and world economics, who 
knows how soon a similar situation might again dev elop? 

Phe latter condition has peshaps been the majer incen- 
tive for much of the investigation and research which has 
been carried on in the development of a saponifiable base 
from a pri actically limitless and nonfluctuating source 
which may be satisf: actorily used for the preparation of 
soap-thic kened lubricating greases. Such a raw material 


Oxidized Petroleum 


As a Grease Base 


J. C. Kirk 
E. W. Nelson 


Continental Oil Company 


source may be obtained by oxidation of the paraffinic wax 
obtained in the normal refining of petroleum hydroc ar- 
bon oils. 


Work on this subject has been carried on over a long 
period of years by numerous investigators with varying 
degrees of success, and some commercial applications 
have followed. In general, the volume of such materials 
which have been used has been insignificant primarily 
for the reason that oxidation processes which have previ- 
ously been used do not provide a saponifiz able base of 
suitable characteristics for the preparation of lubricating 
greases. 

While the first part of this iny estigation was concerned 
primarily with the development of a suitable a 
process, the over-all objective was the development of ¢ 
saponifiable base which could be used for grease manu 
facture. Since the success of the oxidation process Was 
evaluated in terms of the quality of the grease produced, 
both phases were carried out concurrently, 

his investigation was concerned primarily with using 
the oxidized wax in its crude form with only a minimum 
amount of refining or beneficiating. It w as early recog- 
nized that any rs Aa of processing or refining which 
would provide a base of drastically revised composition 
would also increase its cost to the extent that it would 
be uneconomic; hence the problem became one of de- 
veloping an oxidation process whereby the resulting base 
could be used as such and would have a greater propor- 
tion of desirable components and less of the undesirable. 
It is well known that oxidation of a material of this type 
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gives rise to a vast number of compounds of varying de- 

grees of reactiy ity and stability. The type and proportion 
of the various components can be v ‘aried to some extent, 
depending upon the manner of oxidation. 


Experimental 

Wax Oxtpation 

A number of excellent reviews of hydrocarbon oxida- 
tion have been published The most effective cata- 
lysts are the transition metals, their oxides, and their salts. 
Usually, oil-soluble salts such as naphthenates or stearates 
are employ ed. A mixture of very finely divided manga- 
nese dioxide and zine stearate has been found to be a 
particularly effective catalyst. 
Description of Waxes Used 

The wax used in this work was obtained from 400 Pale 
Oil operations, and contained 20-25°., oil. In spite of this 
high oil content, this wax oxidized at the same rate and 
gave the same proportion of hydroxy acids as scale wax 
(m.p. 128-132" F.) containing 2 oil. Bright Stock 
Petrolatum was much more difficult to oxidize, and gave 
more hydroxy-acids than the above waxes. 


Preparation of Manganese Dioxide 

It was demonstrated that the activity of manganese 
dioxide depends on its particle size or surface area. Man- 
ganese dioxide having a uniform, very small particle size 
of approximately 0.3 micron, was prepared by a modifi- 
cation of the method of Joshi and Narayan for the prep- 
aration of colloidal manganese dioxide Concentrated 
ammonium hydroxide was added dropwise with stirring 
to a boiling solution of potassium permanganate until the 
purple color disappeared. The brown precipitate was re- 
moved by filtration, washed wtih distilled water, and 
dried over night at 110° C. 


Shown here is laboratory 
apparatus for the 


study of reaction variables 


in wax oxidation. 
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A Typical Oxidation 

The reaction vessel was a I-liter, 3-necked flask with 
two large indentations in the sides to provide turbulence. 
The flask was fitted with a the rmometer, reflux condenser, 
stirrer, fritted glass air inlet, and thermost: at. The thermo- 
stat was connected through a two-way relay to a heating 
mantle under the flask and a cooling fan directed at the 
top of the flask. This art aagement for alternate heating 
and cooling was necessary for prec ise temperature con- 
trol. Four hundred grams of wax from 400 Pale Oil oper- 
ations were placed in the flask and heated to 135°C. A 
mixture of 3.7 g. of zinc stearate and 0.3 g. of “colloidal” 
manganese dioxide was added. The stirrer was adjusted 
to approximately 800 r.p.m. and the air rate was set at 
6. + liters per minute. 

After 4% hours oxidation at 135°C., catalyst was re- 
moved by filtration, and the product was washed twice 
with hot water to give a yield of 100 weight per cent of 
light colored product having an acid number of 55.6. 
Oxidation for a total ve nine hours gave a product having 
an acid number of 98. Analyses of these products are 
given in Table I. “pies batches were oxidized in a stain- 
less steel kettle by the same general method. 

Table | 

ANALYSIS OF TYPICAL OXIDIZED WAXES 
Acid Number ) 
Saponification Number 
Per Cent Unsaponifiables 
Per Cent Fatty Acids (after saponification ) 
Acid Number of Fatty Acids 
Per Cent OH of Fatty Acids......... 
Per Cent OH of Unsaponifiables 
Bromine Number 


Per Cent Unreacted Wax............... 8.2 
9 
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Figure 1—Effect of catalyst composition on rate of oxidation. 


Catalyst Composition Studies 

Figure I illustrates the effect of increasing the propor 
tion of manganese dioxide in the catalyst mixture with 
zine stearate. In all cases, the total amount of catalyst was 
one per cent of the initial material, the air rate was 6.4 
L./min., the temperature was 135°C., and the reaction 
time was seven hours. Above 15°, manganese dioxide in 
the catalyst, the rate of oxidation is independent of the 
amount of manganese dioxide present. One possible ex- 
planation is that free radical chains are both initiated and 
terminated on the surface of the solid manganese dioxide 
so that “the constant maximum velocity represents the 
condition where surface initiation and termination terms 
dominate the rate equation and the concentration of the 
surface then cancels out 


The ratio of the saponification number to the acid 
number és believed to be a fairly reliable index of the de- 
gree of hydroxy acid formation. When this ratio is 
plotted against the manganese dioxide content of the 
catalyst as shown: in Figure Il, a minimum in hyvdroxy- 
acid formation is found to occur at ap proximately 7.5 per 
cent manganese dioxide. This optimum mixture was used 
in subsequent oxidations. 

Various alkaline materials such as sodium carbonate 
and sodium stearate ' have been reported to increase the 
rate of oxidation and promote the formation of un- 
substituted fatty acids. Figure III shows that with a mix- 
ture of manganese dioxide and zinc stearate, small 
amounts of sodium stearate accelerate oxidation. How- 
ever, this increase is due to formation of esters since the 
acid number remains constant. Large amounts of sodium 
stearate inhibit oxidation, 


Optimum Air Rate 

Farly in this study, an air rate of 6.4L 
trarily chosen for oxidations in the one-liter flasks previ- 
ously described, Determination of the optimum air rate 
for this apparatus reve aled that this choice was very for- 
tunate. At approximately this air rate, the rate of oxida- 


min. was arbi- 
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Figure 2—Effect of catalyst composition on hydroxy-acid for- 
mation. 


tion is at a maximum. When one plots the saponification 
number and the acid number against air rate and doubles 
the acid number scale as in Figure IV, one finds that the 
two curves coincide quite closely over the whole range of 
air rates. A plot of the ratio of the saponific: ation number 
to the acid number against air rate in Figure V_ reveals 
that this ratio approaches 2 as a minimum value at approx- 
imately the same air rate which produces the most rapid 
oxidation. It should be mentioned that the optimum air 
rate would be different for each apparatus and is deter- 
mined by the intimacy and length of contact of the air 
with the wax. 


Oxidation of Bright Stock Petrolatum 


Bright Stock Petrolatum is more difficult to oxidize 
than scale wax or wax from 400 Pale Oil. A reaction tem- 
perature of 175°C. was necessary to obtain a reasonable 
rate of oxidation. Figure VI shows the effect of tempera- 
ture on the formation of hydroxy acids. The ester number 
(saponification number minus acid number) of the prod- 
uct increases steadily with increased reaction tempera- 
ture. This increase in formation of esters with an increase 
in reaction temperature is perhaps related to an increase 
in the rate of thermal decomposition of hy Pg are 
leading to formation of hydroxy compounds, which i 
turn esterify part of the free acids. After a steady state 
is achieved, the acid number and saponification number 
curves (Figure VII) are parallel, indic ating simultaneous 
formation of acids and esters. 


Mechanism of Paraffin Oxidation 
1. Formation of Hydroperoxides 


Formation of alkyl hydroperoxides is now generally 
accepted as the first phase of hydrocarbon oxidation. 
George’ has shown by addition of inert powders to the 
reaction mixture that the surface initiates oxidation chains 
by primary absorption of oxygen followed by a rapid 
reaction with hydrocarbon to ‘vield chain carriers. For 
low surface areas, the rate is proportional to the surface; 


NiLG!t SPOKESMAN 


| 
2 | 
180 40 
| 
3 / 
ac 
35 
/ 
120 | 
| 
7 
j 
5 10 20 220 40 45 50 55 60 65 
| | 
| 
4 
10 
j 


SAPONIFICATION No 
ACID No (e) 


02 03 o4 05 
GRAMS OF SODIUM STEARATE 


Figure 3—Effect of sodium stearate. 


but with increasing amounts of added solid’ a constant 
maximum rate is reached. 


George ascribes this phenomenon to the fact that 
the chains are both initiated and terminated on the sur- 
face. 

$+02 S—Orx 
S—O2+RH R*+*OoH 
R* ROv* 
+RH ROLH+ R* 


2. Hydroperoxide Decomposition 
In the presence of acids, cumene hydroperoxide re- 

arr: anged to give phenol and acetone exclusively, while 
rearrangement catalyzed by ferrous ions leads to aceto- 
phenone and methanol*. 

CHs OH 

H+ 

C6H5-C-OOH 4 


One would predict that formaldehyde would be pro- 
duced by rearrangement of a primary hydroperoxide. 
The odor of formaldehy de is very pronounced in the 
early stages of oxidation. Secondary hydroperoxides 
should yield higher aldehydes and tertiary hy droperox- 
ides should produce ketones. 


OH 
(a) R-CH»-OOH 4 [R-O-CH2]—+R-OH + HCHO 
OOH OH O 


(b) R-CH2 CH-R'sy +4 R’CH 
OOH OH O 


(c) R-C Riay [ROG +R”-C-R’ 
R” R” 
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Figure 4—Effect of air rate. 


3. Further Oxidation of Cleavage Fragments 
(a) R-CH 4+ Ov-+R-COcH 
QO 
\| 
R-C-OvH + R’CHLOH-+R-COLH + R’-CH + 


(b) R’-CH + Ov—R’-CC oH 
O O 
R’-C-OvH—> * OH 4+ R’-C-O* 


O 
| \| 
R’-C-O*% + R” H->R’-C-OR” + 


O 


/ 


~CHs-CH-R 


Pardun and Kuchinka’ found that the ratio of esters 
to free acid is essentially constant and completely inde 
pendent of the degree ‘of oxidation within fairly wide 
limits. They concluded that the formation of lactone- 
forming hydroxy-acids as well as the formation of fatty 
acids is connected with the primary process of peroxide 
decomposition, 

Formation of an ester or lactone by reaction of an 
acylperoxy radical is in agreement with ‘the following re- 
action reported by Boeseken’: 

QO 

+ + CgHg-C-OR + CoHy 


The interrelation of acid and ester formation is well 
illustrated by Figures 1V and VIL. A good rule of thumb 
for a catalyzed oxidation of paraffin wax is that the sapon- 
ification number is always approximately twice the acid 
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RATE OF OXIDATION OF 
BRIGHT STOCK OF PETROLEUM 


REACTION TIME 


number; or, in other words, a mole of ester is formed for 
cach mole of acid formed. The above sequence of re- 
actions produces ester and free acid in this ratio. 

When petrolatum is oxidized, the proportion of lac- 
tones and esters is much higher. This is believed to be 
due to the increased branching in petrolatum. Tertiary 
hy droperoxides are preferentially formed and decompose 
to give relatively stable ketones and alcohols. Free acids 
are then esterified by these alcohols. 


Figure VI shows that the proportion of hy droxy acids 
also increases with oxidation temperature. This is ex- 
plained by an increase in the rate of thermal decomposi- 
tion of hydroperoxides. Farmer!’ states that thermal de- 
composition le: ids to formation of hydroxy compounds 
while catalytic decomposition is especially ‘characterized 
by the formation of carboxy! compounds. 


The formation of peracids from aldehydes (steps 3a 
and b) is catalyzed by the transition metals'! 


The Role of Metal Catalysts 


Colloidal manganese dioxide'* or manganous oxide! 
has been shown to give reactions ty pical of an oxydase. In 
other words, these can act as oxygen carriers in oxidation 
reactions. This picture of the function of manganese di- 
oxide is equivalent to the mechanism given by George 
(Step 1) for formation of hydroperoxides. Pardun and 
Kuchinka prefer to believe that the ability of certain 
metals to function as catalysts is related to their ability 
to form labile peroxides and act as ox gen carriers. W hen 
manganese naphthenate or manganese dioxide is used as 
catalyst, the reaction mixture which is originally quite 
dark becomes colorless soon after oxidation “begins. This 
change in color is probably associated with a change in 
valence. It has been reported that in the use of manga- 
nese naphthenate as a “drier”, no oxidation occurs until 
some of the manganous ion is oxidized to manganate ion, 
the change in valence being evidenced by a “ disappear- 
ance of the pink color'', In the case of manganese dioxide, 
this change does not involve formation of oil-soluble 
derivatives, since filtration completely removed manga- 
nese. 

Manganese dioxide also apparently catalyzes decompo- 
sition of peroxides, since it produces a constant maximum 
oxidation rate with increasing concentration. 

The fact that zinc can form peroxides'” ay account 
for the ability of its salts to function as oxidation cata- 
ly sts. 


PREPARATION OF GREASES FROM OXIDIZED Wax 

Experimental batches of grease were prepared using 
oxidized wax of w idely varying characteristics. In order 
to determine suitability and superiority, batches were firs: 
prepared in which the nature of the oxidized wax was the 
only variable. In this manner, it was possible to determine 
the most suitable wax base for oxidation and the most 
satisf: actory oxidation process. In gener: al, normal proce- 
dures were used in which the saponifiable base was com- 
bined with the proper amount of the desired saponif ying 
agent and the resultant soap base processed so as to pro 
duce a grease. The equipment used was the conventiona! 
laboratory and pilot plant experimental kettles of both 
open and closed types. For preliminary studies, batches 
of six-pound and twelve-pound size were usually pre- 
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pared. These were followed by two-hundred pound 
batches where results justified further investigation. 

In view of the vary ing characteristics of the oxidized 
wax bases which were used, processing conditions such as 
maximum temperature, time, etc., were necessarily varied 
accordingly. Since a general evaluation of the various ox- 
idized bases was required, greases were prepared or their 
preparation attempted, with sodium, calcium, lithium, 
barium: aluminum, and mixed sodium-calcium base. These 
will be discussed in order with particular emphasis upon 
the sodium and lithium base. 


Sodium Base Grease 

In general, it was found that the oxidized wax base 
was most amenable to a soda base grease. Regardless of 
level of oxidation, some form of grease would result, but 
with widely varying properties. Best results were secured 
with a base of intermediate level oxidation havi ing an acid 
number of 70-90 and saponification number of 140-180. 
Using this base, a grease of the following typical charac- 
teristics was prepared: 


GREASE “A” 
S.S. 


A.S.T.M. Dropping Poine 

Free Alk. as NaOH 

Soap (based on oxidized wax)..............45. 20-21 

Water Resistance (boiling HzO) Poor 

Separation 

Evaporation 

Oxidation Stability Poor (without anti-oxidant) 

Wheel Bearing Test Good 

Corrosion Resistance Good 
Gel-like, non-fibrous 
Dark greenish-brown 

Of oxidized hydrocarbon 


The above grease was selected for an extensive service 
test in gener ral plant lubrication, particularly for chose 


Pictured here is a small pilot plant for wax oxidation. 
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locations which were not susceptible to moisture and 
where operating temperatures were high. One such lo- 
cation is the motors used in solvent treating operations 
which have been found to be particularly difficult to lub- 
ricate. Lubricants which had been previously used often 
resulted in lost bearings. The experimental grease pre- 
pared with a 100 per cent oxidized wax base has been used 
for this service for a period of approximately three 
years with completely satisfactory results and no lost 
bearings. 

In the accompany ing electron micrographs, it will be 
observed that sodium base greases made with straight 
oxidized wax generaily have little tendency toward fiber 
structure. However, at the intermediate level of oxida- 
tion, a slight fiber can be noticed. This might account for 
the somewhat better behavior of this grease base (Plate 
I.) A characteristic gel-like texture, which is exceedingly 
thixotropic in character, develops in all cases. Normal 
fats and fatty acids can be admixed with the oxidized wax 
in any proportion and will alter the texture and other 
characteristics accordingly. Plate IH shows the effect of 30 
per cent of added tallow. 


Calcium Base 

Calcium base greases were found difficult to handle 
and impossible to prepare by the normal procedure for 
lime base greases. By using a low V. 1. naphthenic type 
oil and by preparing a dehy drated grease, it was possible 
to obtain a grease which appeared to have normal char 
acteristics, Structure stability was exceedingly weak, 
however, and the grease retained its structure for only a 
short period of time after which it reverted to a thin 
soupy consistency. Plate HT shows no evidence of any 
fiber or other basic grease structure. In combination w ith 
normal fats and fatty acids, this same condition pre- 
vailed up to the point of practical elimination, No partic- 
ular study was made of a structure stabilizer for this com- 
bination, and it is quite possible that such might event- 
tally be found. 


This shows small scale preparation of a grease from oxidized wax. 


13 


* 


—- 
is 
: 


Vixed Base 


\ mixed sodium-calcium base grease in the generally 


Sodium-C 


used base ratio of 85/15 was found to have some inter- 
esting possibilities. Plate IV shows a typical grease of 
this type. Tendency toward fiber formation appears to be 
somewhat increased over that of either sodium or cal- 
cium alone. This grease, likewise, forms a gel-like texture 
which is very thixotropic in nature, | here is no ap parent 
fiber in the usual sense. The grease has a dropping point 
somewhat higher than that of normal mixed base grease, 
but is exceedingly susceptible to water. With higher 
ratios of calcium to sodium, the tendency toward im- 
provement decreased until at fifty per cent the grease 
approached the non-stable gel ‘characteristic of the 
straight calcium grease. 


Physical characteristics of the mixed base grease were 
fairly comparable to those of sodium in respect to tex- 
ture, yield, oxidation stability, melting point, and shear 
stability. 


Base 

No favorable results were obtained with barium greases 
with any of the oxidized bases, regardless of level of ox- 
idation or type of mineral oil used. In all cases, a hard 
granular soap resulted which could not be dispersed. 


Aluminum Base 


Aluminum base soaps were prepared by double decom- 
— methods from many of the oxidized bases. In all 

ases, the soaps so prepared did not compare favorably 
ea the normal fatty acid soaps in either solubility or gel 
characteristics. It was apparent that this was due to the 
large quantity of mineral oil insoluble soaps resulting 
from the highly oxidized portions. By admixing the oxid- 
ized wax with normal fatty acids, soaps could be pre- 
pared which would approac ‘h the normal aluminum soaps 
in grease forming characteristics, It was apparent that to 
obtain an aluminum soap of normal solubility and gel 
strength a more drastically refined and separated base 
would be required, 


\ttempts to use the total saponifiable material in 
dized wax, after extraction of unsaponifiables, were very 
unsatisfactory. Under the same conditions which yield 
freeflowing, oil soluble soaps with the free acid portion 
of oxidized wax, the total saponifiable portion gives a high 
ash, dark, oil-insoluble soap. 

Fairly good soaps were made from the free acid por 
tion by washing a hydrocarbon solution of oxidized wax 
with an aqueous solution cont aining only enough caustic 
to neutralize the free acids. Figure Vill compares the 
free acid and ash content of aluminum soaps of tree acids 
from oxidized wax with aluminum stearate prepared i 
the same manner usIng Various amounts of excess Caustic. 
It can be seen that the free acid content of oxidized wax 
soaps is much higher and the ash content is somewhat 
lower than with aluminum stearate. Oxidized wax soaps 
prepared using 100 excess caustic were oil-soluble, 
while the use of 150°. excess caustic produced oil-in 
soluble soaps. None of these approached the gelling effi- 
ciency of aluminum stearate. An additional difficuley is 
that the use of excess caustic leads to darkening and neces- 
sitates bleaching the sodium soap. : 
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Lithium Base 

Lithium base greases made with oxidized wax were 
found to be the most versatile. Either straight or com- 
bined with normal fats and fatty acids, they lend them- 
selves to a variety of greases of widely varying proper- 
ties. Since these greases were intended for multi- purpose 
use, they were examined with those properties in mind. 
Straight oxidized wax base produces a grease of poor 
water resistance. By combining the oxidized wax with 
some of the normal fats and fatty acids, it is possible to 
produce a grease of greatly improved characteristics. As 
little as 25°, of a grease base such as hydrogenated tallow 
tatty eed gives a grease of satisfactory water resistance. 
As the degree of unsaturation of the admixed fatty ma- 
terial increases, the water susceptibility increases. 

Straight oxidized wax produces a gel-like texture some- 
what similar to the sodium base greases and with similar 
thixotropic properties. With admixed normal fats, the 
texture becomes more normal with less thixotropic tend- 
ency. Plate V shows a lithium grease made with straight 
oxidized wax, and Plate VI ag one from 25°. of 
hydrogenated tallow acids and 7 oxidized wax. Some 
fiber structure is evidenced in ba straight oxidized wax 
base. The addition of as little as 10°. of normal fat 
shows a pronounced increase in fiber formation, and 
likewise results in an improved texture and better physi- 
cal characteristics. 

[wo greases typical of the above formulations show 
characteristics as follows: 


Mineral Oil 1200 at 100 S.S.U.-50 VAL. 
Soap Base Oxidized Wax 75° Oxidized Wax 
50°, Hydrogenated 25°. Hydrogenated 
Tallow F.A Tallow F.A. 
A.S.T.M. Pen. 
Worked 280 280 
10,000 Strokes 350 345 
Drop- 
ping Point 376°F. 65°F. 
Free Alk. as LiOH = 0.04 0.05 
Soap (Total Base) 13.0 16.0 
Separation 2.0 2.5 
I Vaporation None None 
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Oxidation Stability Poor (without anti- Poor (without anti- 
oxidant) oxidant) 
Warer Resistance 
(Boiling HeO) Good Good 
Corrosion Resistance Good Good 
Smooth Gel Smooth Gel 
Color Dark Greenish- Dark Greenish- 


Texture 


brown brown 

Oxidized Hydro- 
carbon carbon 

Wheel Bearing Test Very Good 


Odor Oxidized Hydro- 


Very Good 

Both of the above greases were used for general all- 
purpose lubrication in Continental’s entire Ponca City 
fleet consisting of cars, trucks, tractors, and all motorized 
equipment for a period of two years with remarkably 
good results. As this was not a test for evaluation of var- 
ious multi-purpose greases, the results were compared 
with those of the best greases previously used for similar 
operations. A general resumé indicated complete and ade- 
quate lubrication with a considerably reduced volume of 
grease. During this test’ more than one hundred units 
traveled a distance of approximately two and one-half 
million miles. 
Discussion 

An oxidized wax base of 140-180 saponification number 
and 70-90 acid number resulting from the oxidation of 
a wax from 400 Pale Oil operations was found most satis- 
factory for the preparation of greases Sodium and lithium 
base greases, Which were comparable i in many respects to 
those made with normal fats and fatty acids were pre- 
pared. General characteristics of the greases and the effect 
of variations in raw materials were as follows: 
Vineral Oils 

Mineral oils of widely varying characteristics, both in 
viscosity and viscosity index, were used. As would be 
expected, the highly par: affinic oils were the most difficult 
to handle, and gave the least satisfac tory results. The low 
or medium V. IL. naphthenic oils gave the most satisfactory 
results. 
Soap Base 

Oxidized wax may be used straight or in combination 


with normal fats and fatty acids. For some applications, a 
straight oxidized wax base grease is completely s satis- 
factory. In most cases, however, the admixture with nor- 
mal fats and fatty ac ids improves the overall character- 
istics. 
Yields 

Yields were generally low based on the total amount of 
soap- forming base. This was believed to be due to the lack 
of any definite soap structure. With the addition of nor 
mal fats and fatty acids, definite soap structure became 
apparent with improvement in both yields and overall 
grease characteristics. In general, about 50°. more soap 
was required for consistencies comparable to those ob- 
tained with normal fats. 
Texture 

A gel-like texture appears to be common for the various 
greases made with straight oxidized wax, but in some 
cases it is extremely thixotropic. This texture can be al- 
tered to a considerable extent by admixture with normal 
fats and fatty acids, and by addition of various modifying 
agents. 
Mechanical Stability 

Stability to working is fair, A typical sodium base 
grease made with straight oxidized wax showed an in- 
crease in penetration trom 300 to 350 upon working 
100,000 strokes. Phe lithium grease exhibits the same or- 
der of stability. 
Storage Stability 

Storage stability of oxidized wax base greases varies 
greatly. A sodium base grease, such as that shown in 
example A, has changed ‘only slightly after three-years 
storage, except for the usual initial hardening. ape 
greases have shown considerable bleeding and hard y 
formation on prolonged sti anding. This dissimilarity .. 
pears to result from variations in the composition of the 
oxidized base as well as from the type of soap used, 
Oxidation Stability 

Without the use of inhibitors, the oxidation stability 
of greases made with oxidized wax is very poor as meas- 
ured by the Norma- Hoffman method, Response to in 


Above—A part of the Ponca City, Oklahoma fleet which was used in 
service testing these greases. 


Left—Periodic examination of wheel bearings. Author Kirk is at the 
extreme left and author Nelson at the extreme right. 
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hibitors ts likewise poor and unpredictable. In spite of this 
condition, oxidized wax base greases have performed satis- 
factorily in some services without any apparent cendency 
toward oxidation or instability. 
Droppmg Point 
The dropping point of oxidized wax base grease is 
usually somewhat higher than that of comparable greases 
with normal fats. This is particularly true of the 
sodium and sodium-calcium bases. 
Corrosion 
Oxidized wax base greases, when properly combined, 
show no tendency toward corrosion, either at room tem- 
212°F. 
Water Resistance 
All straight oxidized wax base greases exhibited consid- 
erable water susceptibility. With a lithium grease, the 
addition of 25°, of a normal fat having a low iodine value 
produc ed good water resistance. 
Color 
Most of the greases made with oxidized wax base are 
dark. This color appears to result from the reaction of 
alkali with carbony| compounds in the oxidized wax. If 
dark colored oils are used, this is of little significance €. 
Odo 
Oxidized wax has a characteristic odor which persists 
through most st: ges of handling, and is ; apparent in lubri- 
While the odor might be 
termed unpleasant or objectionable, it certainly is no 
than many low-grade fats which are used in 
Only drastic refining will eliminate this char- 
actcristic odor. 


made 


pel ature or 


cating made therewith. 


worse 
greases. 


Summary 

Petroleum wax can be oxidized to form a saponifiable 
base which may be used for the production of lubri- 
cating greases. 

An oxidation process using manganese dioxide and 
zine stearate as catalyst has been found suitable for 
oxidizing petroleum wax. 

Formation of hydroxy acids and free acids in approx- 
imately the same ratio over a wide range of degree of 
oxidation indicates an inter-relation between forma- 
tion of the two types of acids. A mechanism for wax 


A anion base grease made from 75 


oxidation has been proposed which is consistent with 
the results obtained. 

Sodium and lithium soaps gave the best results with an 
oxidized wax base. The mixed sodium-calcium base 
also gave indication of some merit. 

While the oxidized wax may be used as such, consid- 
erably better results can be secured by admixture with 
normal fats and fatty acids. 

Yields are low in comparison with similar greases made 
with normal fats. In general, a 50°, increase in soap 
base is required to obtain comparable consistencies. 
Performance characteristics vary considerably. A so- 
dium base grease made with a ‘straight oxidized wax 
base has given excellent results in high temperature 
service. 

of oxidized wax 


and 25 hydrogenated tallow fatty acid has given ¢x- 
ser es results as a multi- purpose lubricant. 
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Aave you ordered reprints of 


SYMPOSIUM ON DISPENSING LUBRICATING GREASES 
IN SERVICE STATIONS AND GARAGES 


Which appeared in the January and March issues of THE NLGI SPOKESMAN 


1 to 24 at 34c each 
25 to 49 at 32c each 
50 to 99 at 30c each 


100 to 499 at 28Yc each 
500 to 1000 at 27c each 
1900 and over at $235.00 per thousand 


Send your order now to 


NATIONAL LUBRICATING GREASE INSTITUTE 


4638 J. C. Nichols Parkway Kansas City 12, Missouri 
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Have you investigated the outstanding 


qualities of Cenwax A and Cenwax G in the 


compounding of lithium greases? 


Cenwax A (12-Hydroxystearic Acid) produces 


grease with exceptional shear stability, good 


water resistance, and stable greases over wide 


temperature ranges. Compounding greases at 


low temperatures as well as quick cooling are 


desirable features. 


Cenwax G (Hydrogenated Castor Oil Glyceride) 
An excellent glyceride of 12-Hydroxystearic 


acid where the use of a glyceride is preferred 


because of processing conditions. 


Write for specifications and samples 


W. C. HARDESTY Inc. 
Century Stearic Acid Products, Inc. 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
PLANT: DOVER, OHIO 
In Canada: W. C. Hardesty Co. of Canada Ltd., Toronto 
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bricating Grease 


Until close to 1800 the universal lubricant was beef or 
mutton tallow or a vegetable oil. It was not until ges 


Drake drilled his first well that we find any record « 

lubricating grease, as we know it today, being eset 
tured. A commonly accepted definition of lubric ating 
grease is “a combins ition of soap or mixture of soaps anda 
A more re- 
a solid to semi-solid product 


petroleum product suitable for lubrication.” 
cent suggested definition is 
of the dispersion of a thickening agent in a liquid lubri- 
cant, Other ingredients imparting special properties may 
be included.” 


“ 


In decades past lubrication presented no great problem. 
However, mechanical developments in more recent years 
have changed this picture, and today proper lubrication 
and ap plic ation of lubricants is of extreme importance to 
industrial progress. 

\s a user or consumer of lubricating grease, one’s inter- 
est lies in being able to recognize the grease by type or 
kind and what to expect from the product chosen. To 
do this, one must have some basic know ledge about the 
product, 

Lubricating greases are produced in many types and 
forms, some very simple in formulation and some highly 
technical and complex. There is very little question as 
co the versatility or advantage of lubric ating grease over 
straight lubricating oils, w hen the proper grade or type 
is chosen and properly applied. At this time, we will 
talk about the types in general use for average lubrica- 
tion requirements, and place these lubricants in four gen- 
eral classifications, keeping in mind the information is 
general and covers average normal use and products. 

|. Water-resistant: type for applications from below 
zero to approximately operating temperatures. 


George W. Miller 


President, Battenfeld Grease 
and Oil Corporation 


North Tonawanda, New York 


This classification takes into consideration, generally, 
calcium and aluminum base greases. 

Water-soluble type for applications from average 
operating temperatures above freezing to temperatures 
ranging up to 300/400°F. and over—generally the soda 
base greases. 

Multi-purpose greases—w ater-resistant ty pes—cover- 
ing both low and high temperature applications. 

4. Greases using synthetic fluids in place of natural 
mineral oils. 

In addition, we will discuss briefly additives, fillers and 
the value of the more common physical test procedures. 


Classification No. 1 

Water-resistant type, generally calci and alumi base 

Our first discussion will cover the normal calcium base 
grease. This type is produced by the s saponification or 
cooking, with steam or open fire as a heating medium, 
a soap base composed of whole fat such as ‘tallow, or 
fatty acids, with lime and water. After this base is com- 
pleted, the chosen mineral or lubricating oil is slowly 
added along with the required amount of water to form 
the necessary emulsion of base and oil—the total amount 
of mineral oil added to the base determining the body 
or consistency of the finished grease. Using the N.L.G.L. 
numbering method, the No. | of course w ill be the softer 
grade, increasing in body as the numbers rise. A No. | 
grease normelly will run approximately 90 lubricating 
oil, a trace to water and about 10 soap, W ith worked 
penetration i 310/340 while a No. §, which is a very 
stift gl rade, may run 25/30 soap, water up to 2) to 3°., 
and the balance lubricating oil, with worked penetration 
130/160. The viscosity of the oil of course may run any- 
where from 30/35 seconds ‘ Saybolt at 100 to 5000 or 
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over, and the V. I. from below 0 to 100 plus. The use to 
which the grease is to be put will of course determine 
its body or ‘consistency and the viscosity and V. I. of the 
lubricating oil used in it. 

Assuming that only quality fats of the proper type and 
well-refined lubricating oils are used, the selection, then, 
of a calcium grease is governed by a few fundamentals; 
namely, the temperature at which the grease is to operate, 
the type of bearing, the speed of the bearing, the clear- 
ance, the pressure, and the frequency of lubrication. 

For temperatures below freezing and below zero, a 
very light viscosity, high viscosity “index lubricating oil 
should be used. Where temperatures are gener rally above 
freezing, a heavier viscosity oil is more desirable and 
high viscosity index of the ‘oil of less importance, Like- 
wise the size and speed of the bearing and pressure in- 
volved also determine the viscosity of the oil and the 
consistency of the grease. It is 
safe to say that for normal re- 
quirements, the viscosity of 
the oil in the lubricating 
grease one decides to use 
should be about the same as 
if straight oils were used. One 
must keep mind that lu- 
bricating grease is in reality 
a gelled oil and it is actually 
the oil that is doing most of 
the lubricating, although aided 
by the soap, and is “kept in 
place by the soap from which 
the grease is produced. 

Generally speaking, in  se- 
lecting calcium greases, we 
should keep in mind that for 
very low temperatures a very 
light viscosity, high viscosity 
index oil should be used; for 
average temperatures a medi- 
um viscosity oil—perhaps in 
the SAF. 20/30 range; and for 
higher temperatures and pressures reaching the maximum 
safety for calcium greases, oils in the SAE 50/70 range 
or even higher with medium range viscosity index should 
be used, 

Selection of consistency and oil viscosity depends, also, 
on the speed of the bearing and the design of the bearing, 
whether sealed or open and whether sleeve- tvpe or anti- 
friction. For open-ty pe sleeve bearings, heavier oil vis- 
cosity and consistencies in the No. 2 and No. 3 range 
are preferable. For sleeve-type bearings, well sealed, No. 

| and No. 2 consistencies are preferab le. Where dirt, dust 
and water are encountered, the heavier body grease is 
preferred because of its better sealing ability. For anti- 
friction bearings, the medium viscosity oils are prefer rable 
and for normal speeds the No. | and No. 2 consistency 
range—for higher speeds and nes ratures, No. 2 and No. 
3 consistency, and higher viscosity oil, keeping in mind 
not to overfill the bearings at any time. 


The most important factor to keep in mind when se- 
lecting a calcium base grease is that the normal calcium 
base greases generally are not safe to use for extended 
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This is equipment used in developing lubricating greases. 
(Photo courtesy Battenfeld Grease and Oil Corporation) 


periods of time where operating temperatures will cause 
rapid evaporation or loss of the water content of the 
grease. The reason is very simple. ¢ Calcium base greases 
normally are a mechanical mixture or emulsion of soap, 
oil and water. Elevated temperatures tend to evaporate 
the water, which acts as a binder of the soap and oil, al- 
lowing the oil to separate readily and bleed away from 
the bearing leaving behind a heavy, sticky mass of soap 
which soon causes difficulty, especially in anti-friction 
bearings which normally are not lubricated as often as 
the sleeve-type bearing. 

Where temperatures in an elevated range are consistent 
or extremes of temperature from low to high are en- 
countered and it is desired to use calcium grease, possibly 
due to water resistance and ease of application, some of 
the difficulty due to separation can be overcome by fre- 
quent greasings, flushing out the old grease and replacing 
with new and fresh grease. 

We might add, the type of 
fat used in the production of 
a lime base grease also deter- 
mines its utility at elevated 
temperatures. As a rule, grease 
manufactured from fatty acids 
will give better service at ele- 
vated temperatures than grease 
produced from whole fats. 
There is less tendency for 
bleeding or oil separation 
when using the fatty acid type 
grease compared with the 
whole fat type grease. 

The color of the grease has 
nothing to do with its ability 
to perform or not to perform, 
providing refined oils are 
used, and is mainly psycho- 
logical to the user. Normal 
greases are not dyed but ob- 
tain their color from the color 
of the lubricating oils and fats 
used in their production, In some rare instances, dyes are 
used to color greases as a brand identification, 

Calcium base greases are good low temperature lubri- 
cants and when we speak of low te perature we mean 
temperatures from possibly freezing to well below zero. 

In selecting a calcium grease for low temperature lu- 
brication, viscosity, V. I. ‘and pour point of the oil used 
in the grease are extremely important. Consistency and 
soap structure follow. The proper type of fat must be 
used for best results and the water content must be re- 
duced to a trace. Such greases are available for low tem 
perature lubrication, but are not recommended for use 
where the conditions, although involving a period of very 
low temperature operation may also involve periods of 
high temperature operation, too, because of possible 
physical change of the grease due to moisture loss, and 
extreme thinning and evaporation tendency of the light 
viscosity oils generally used in this type grease. 

The second type of grease in this classification is 
aluminum base grease. 

Aluminum base greases are very similar to calcium base 
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greases in their general structure and physical character- 
istics. The manufacture differs somewhat from calcium 
base grease, although the general proc edure is the same. 
Melting points are in about the same range, although 
aluminum greases can be used at slightly higher temper- 
atures than calcium base greases due to the fact that they 
are water-free and will not separate due to loss of mois- 
ture. 

Aluminum base greases may have an advantage ovel 
some types of calcium greases due to the fact that there 
is slightly less tendency for them to bleed oil and, there- 
fore, for lubrication where some oil bleeding or capillary 
action would be detrimental—as in the lubrication of 
instruments, some canning equipment, certain textile 
machinery—aluminum base types may prove more satis- 
factory. 

Classification No. 2 
Water-soluble type—generally soda base 

This classification covers the normal soda base or what 
is sometimes known as sponge or fibre grease. Like cal- 
cium grease, this type product is produced from whole 
fats or fatty acids, water and lubricating oil, but caustic 
soda (sodium hydroxide) is used in place of lime. The 
manufacture of soda base grease 1s very similar to that 
of calcium. Soda grease differs from calcium grease in 
that it is more nearly a chemical mixture of soap and oil 
and does not depend entirely on its water content to 
maintain its gell or grease structure; in fact, the lower 
the water content in a soda base grease the better the 
grease. An excess of water generally causes the grease to 
become soft and lose its normal consistency under oper- 
ating conditions or storage. We might add at this time 
that the nomenclature sponge or fibre is derived, not from 
the addition or fillers to the grease, but from its appear- 
ance due to the method of manufacture and raw mate- 
rials used. 

Soda base greases can be used as low temperature lu- 
bricants depending upon the viscosity and V.1. of the 
oil used and consistency and type fats used to formulate 
the base. When using them as low temperature greases, 


great care must be taken in their selection. Generally, 
below freezing and invariably below zero, even w ith 
light viscosity oils, soda base greases become very stiff 
and dificult to pump creating high starting torques and 
in the case of small anti-friction bearings preventing bear- 
ing movement entirely. 

Taking into consideration the frequency of lubrication 
periods, the safe high temperature limit of operation with 
a soda base grease is very close to its actual melting or 
dropping point. Again, the proper consistency depends 
upon the size of the bearing, clearance, speed, pressure, 
operating temperatures and frequency of lubrication. The 
general outline for selecting a calcium grease can be fol- 
lowed closely for soda greases with the exception that 
soda greases are not so desirable at temperatures below 
freezing, do give satisfactory lubrication at elevated tem- 
peratures well above 300°F ., and should always be ques- 
tioned when used in contact with water or steam. 


Another fact to take into consideration in the selection 
of a soda base grease is its general structural appearance, 
whether a short, buttery type or a long, stringy, fibrous 
type. It is generally accepted that the short, buttery types 
of grease are most desirable for anti- friction bearings and 
general sleeve-type bearing lubrication due to the fact 
that there is less resistance to shear in the short fibred 
structure and less breakdown of the grease due to opera- 
tion of the bearing. For bearings such as coupler type, 
universal joints, etc. where throw-off due to centrifugal 
force is a factor, the stringy, long-fibred types are most 
desirable as the fibres tend to wind around the moving 
parts and thus resist throw-off. 

Soda base greases are, of course, normally water solu- 
ble. However, the solubility of soda base greases can be 
modified to give some degree of water resistance depend- 
ing on the type of fat and the viscosity and type of min- 
eral oil used. Certain additives can also be used to decrease 
solubility. 


In using a soda base grease under elevated temperatures, 
care must be taken to choose grease that will not bleed 
oil or thicken excessively due to oil evaporation. There- 


Shown at left is the manufacturing of lubricating greases. Pictured at right is filling lubri- 
cating grease into packages. (Photos courtesy Battenfeld Grease and Oil Corporation) 
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The J&L line includes all types of 
Closures and Finishes. Bright, colorful 
decorations may be reproduced to 
your specifications. Heavy-duty ICC 
Drums. Light-gauge Drums. 55, 30 
and 15 gal. capacity and 100-Ib. 
Grease Drums. Lightweight Drums for 
Chemical and Powdered Materials. 
1-10 gal. capacity Steel Pails for 
Foods, Chemicals, Oils. 
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FOR STEADY 
ACTION 


... for steady packaging performance 
J&L STEEL CONTAINERS 
ARE ON THE TARGET 


When you specify J&L Steel Drums and Pails you are 
assured of maximum protection for your product. In 
terms of “steady action’’ you can depend upon J&L 


ause: 
1 J&L Drums and Pails are made from 
high quality J&L Steel Sheet. 
\\ 
N\ ? J&L Drums and Pails are made with 


q care and accuracy in every detail 


You can obtain J&L Steel Drums and Pails through 
plants located in leading industrial centers. You'll find 
J&L service fast and efficient. 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 
CONTAINER DIVISION 
405 Lexington Ave., New York 17, New York 


a 
4 
| 
— 
1 
ga bora 4 
| a TE 
2 
| } 
‘ 


fore, it is necessary to determine the optimum tempera- 
ture and speed at which bearing will operate over a 
long period of time and then choose the grease accord- 
ingly. Keep it 


1 mind the fact that the lighter viscosity 
and high V1. oils will have a greater tendency to bleed 
under oper: ating and stor: ge conditions than the medium 


or heavy viscosity oils of lower V. I. 


Milled or Preworked Grease 


Another important factor that must be given consider- 
ation in the selection of a grease lubricant, “especially soda 
base greases, is the difference between its unworked and 
worked penetration, This is a greater factor in soda base 
than in calcium or aluminum base greases. 

The softer grades—No, 0 to No. 2 consistencies—in 
calcium or aluminum greases are not affected to a great 
extent by the action of a properly lubricated bearing. 
However, the heavier consistencies—No. 3, No. 4, No. 
and over—do show a large range between worked and 
unworked consistency and must be taken into considera 
tion, 


Soda base greases differ, however, in that practically 
all consistencies will show a marked breakdown in con 
sistency or body on working. 

Lo overcome this undesirable characteristic, greases ot 
all types and especially soda base greases can be ‘produc ed 
with higher than normal soap contents and then, when 
cool, milled « r cold worked to the desired consistency 
for efficient operation, 

This preworking adc 1s hours of life to the lubricant 
less frequent greasings required—better sealing of the 
bearing obtained—less tendency to bleed—and a lower 
shear and torque. The milling operation predigests the 
grease to fit the bearing’s appetite. 


However, there may be certain applications where an 


Pictured at right is lubricating grease being tested for shear 
stability in Shell Roll apparatus. Shown in picture below is 
testing equipment for wheel bearing lubricating greases. 
(Photos courtesy Battenfeld Grease and Oil Corporation) 


unmilled grease should be considered if it can be applied 
properly. ‘It may be desirable to have the grease w hich 1s 
retained within the bearing break to a soft plastic, forcing 
the stiffer unworked grease out to form a stiff shock- 
resistant seal. 


Classification No. 3 
Multi-Purpose Greases 

The next classification covers the newer type multi- 
purpose greases which are being marketed today under 
various trade names and produced, generally, from either 
barium or lithium soaps, or the more recently developed 
non-soap gelling agents. 

In recent years industry, as well as the automotive field, 
became overburdened and confused by a seemingly end- 
less array of special purpose lubricating greases. ‘Spurred 
on by the obvious benefits which would result if this situ- 
ation could be alleviated—benefits such as reduced in- 
ventories of greases, reduction or elimination of problems 
resulting from application of the wrong grease, lapse of 
lubrication because special products were not available, 
reduction of types and quantities of dispensing equip- 
ment, better housekeeping—the development and accept- 
ance of the multi-purpose lubricating greases were rapid 
indeed. 

In general, multi-purpose greases—to be classed as such 
—Imust possess the follow ing general characteristics: 

Good work or shear stability. 
Usable over wide temperature range. 


Good water resistance. 


Physical structure acceptable for all ty pes of bear- 


ings and satisfactory for use in dispensing equipment. 

The barium base grease in gener ral use is of a short, 
fibrous nature in appearance. it is highly water resistant, 
has a dropping point ranging about 400°F. and shows 
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very little breakdown under working. These properties 
put it in the class of the multi-purpose lubricant as, gen- 
erally, only one consistency product is required. 

Barium greases are applicable over wide temperature 
ranges and have proven to be exceptionally successful 
for high temperature lubrication. 

Barium greases have good tenacity for metal surfaces 
resulting in superior adhesion to surfaces and retention 
in bearings. 

The good grades of lithium base greases, also, possess 
the qualifications of a multi-purpose grease, namely me- 
chanical stability, water resistance and stability over wide 
temperature ranges. 

The dropping point of lithium grease is lower than that 
of barium grease~—about 350°F. Due to its smooth, but- 
tery nature and physical properties of lithium soaps, 
is somewhat superior to barium greases for very low 
temperature applications. This same characteristic, also, 
makes handling and dispensing of lithium greases some- 
what easier. 


The work stability of lithium greases is excellent and 
proper selection of raw materials for lithium grease manu- 
facture has resulted in production of the most mechanic- 
ally stable lubricating grease available to date. 

It should be mentioned that, due to their unusual prop- 
erties, various grades of both barium and lithium greases 
—other than the multi-purpose grade—are produced to 
meet certain specific problems. 

The most recently developed thickeners for manufac- 
turing lubricating greases are the so-called inorganic gell 
agents comprising specially purified and treated clays 
(Bentone and Permagel) and fine particle silica. 


Lubricating greases produced from these materials have 
an outstanding characteristic—they have no melting or 
dropping point. Even when exposed to blow torch heat 
they do not melt or drip. ‘These products, therefore, are 
very successful at extremely high temperatures. However, 
caution must be exercised, for since the grease does not 
melt, the flash point, evaporation point or coking point 
of the oil contained in the grease becomes the critical 
feature in these products. The tendency, if used at tem- 
peratures approaching the critical constants mentioned 
above of the oil, is to become gummy or hard, eventually 
forming a coke unless proper re-greasing and flushing 
intervals are established and observed. 


The low temperature characteristics of these gell type 
products are directly related to oil Viscosity and pour 
point and to grease consistency. Since they do not con- 
tain soaps, which themselves become harder and more 


viscous at low temperatures, the gell type greases are 
somewhat superior to barium and lithium greases for ex- 
treme low temperature applications. 

These lubricants are of smooth, buttery structure, 
putting them on a par with lithium greases from a han- 
dling and dispensing standpoint. Their mechanical sta- 
bility is also very good. 


The bentone greases are very water tolerant being 
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capable of absorbing considerable quantities of water 
without noticeable change in consistency. Permagel and 
silica products must be specially treated to prevent water 

attack, such treatment being reasonably successful. How- 

ever, from a water resistance or tolerance standpoint, the 
latter two products are the poorest in the multi-purpose 
class. 

Classification No. 4 
Synthetic Greases 

Perhaps the newest development in lubricating grease 
is the so-called synthetic greases. 

These products are produced in most cases by the use 
of normal types of soaps or gell agents but substituting the 
synthetic types of hy drocarbons for normal mineral oils. 

The greases have great possibilities in both low and 
high temperature operations and are produced in both 
water soluble and insoluble types in many consistency 
ranges and viscosity ranges of the fluids. 

If a lubrication problem is one of wide temperature 

variation, rapid oxidation, gumming etc., the synthetic 
product will be of great interest. Many of them, unlike 
normal greases, have little or no effect on natural « 
synthetic rubber. 

Due to the extremely high viscosity index and low 
evaporation point of some of the synthetic fluids, ideal 
combination low and high temperature greases are pro- 
duced. 

The high temperature greases lubricate at elevated 
temperatures over extended periods of time without leay- 
ing a residual deposit usually found when using normal 
greases. 


The Value of Physical Tests vs. Performance 

The question of whether physical and chemical tests 
are an aid in the proper selection of a grease lubricant is 
often asked. 

Conventional phy sical and chemical tests are excellent 
for controlling the uniformity in manufacture—and even 
for that purpose such controls have their limitations. 
Two greases with identical phy sical tests may give differ- 
ent results when placed in a bearing under identical oper- 
ating conditions. In addition to phy sical tests, there must 
be correlated performance tests that really give the right 
answers. A regular ASTM worked penetration taken at 
60 strokes and 77° F. means very little as to performance. 
Some value, however, can be pli iced on this test provided 
a correlation is worked out between an unworked and 
worked penetration w hich may give some indication of 
the breakdown in structure during bearing operation. 
This would be only an indicative figure and could not be 
relied upon as a definite answer to performance. Acceler- 
ated tests to give such answers have been set up and are 
proving of value in the selection of the proper lubricant 
for a specific operation. 

The ASTM melting or dropping point, viscosity index 
of the lubricating oil acidity, alkalinity and the numerous 
other phy sical and chemical tests are all good indications 
and controls but in reality mean very little in the way of 
actual performance. 
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Additives for Lubricating Greases 
For bearings operating at higher temperatures and 
heavier loads than normal, oxidation inhibitors and ex- 
treme pressure additives are available. 


Oxidation inhibitors also act somewhat as a stabilizer 
and rust preventive by inhibiting the actions that may be 
the cause of bearing corrosion. 


For heavier than normal loads, there are many types 
of extreme pressure additives available and some thought 
must be given to their proper selection. 


With a known load, speed and bearing size it is not 
difficult to determine if an FE. P. grease is required. Keep 
in mind that grease in itself has much greater load carry- 
ing capacity than the oil it contains or the straight oil 


one may be using, 


In selecting the proper extreme pressure additive, take 
into consideration bearing structure, composition and 
atmospheric conditions. All of these will react on the 
chemical used, Wear factor is an important phase that 


can at times be traced back to the activity of the additive. 
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Fillers 


Fillers are commonly used in many greases for special 
operating conditions. Such fillers as graphite, carbon 
black, mica, lead, zinc, molybdenum disulphide, and other 
compounds find their way into special formulations to 
impart what we might term “solid lubrication.” 


Fillers of the above-mentioned types are desirable 
where extremely heavy loads and intermittent starting 
and stopping are encountered—or shock loads such as in 
steel mill roll bearings, rubber mills, etc. Starting torque 
and bearing wear are greatly reduced in such operations 
by the use of the so-called solid ty pe lubrication obtained 
through the use of fillers. The filler forms a solid film 
between the metal parts of the bearing and is not 
squeezed out during shutdown or shock. 


Application 
Proper application is as important as choosing the 
proper lubricant. 


The necessary frequency of lubrication periods | IS @: asily 
charted, if one give due consideration to the many fac- 
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tors involved and already mentioned. 

The method of application wiil determine somewhat 
the consistency. Grease cup and hand guns allow the use 
of heavier-bodied or unworked greases. Automatic greas- 
ing units call for softer consistencies for satisfactory 
operation. 

Should the bearing call for a heavier body than the 
lubrication system will handle, a well-milled grease may 
be the answer. 

Over-lubrication is as dangerous as under-lubrication. 
Do not force the bearing to do extra work, creating 
added heat and friction with possible lubrication and 
bearing failure. 

Summary 

To summarize, there is no mystery or difficulty con- 
nected with the selection of a lubricating grease to lubri- 
cate properly the majority of bearings in operation— 
where a grease-type lubricant can be used to greater satis- 
faction than a straight oil. 

No product, whether it is steel, wood, paint or lubri- 
cating grease, will give service beyond the physical prop- 
erties inherent in that product. If the requirement goes 
beyond that point—research, development and further 


engineering are involved and the application becomes a 
special problem. 

It may be that other conditions beyond the bearing 
and equipment may have to be taken into consideration in 
such development—atmospheric conditions—product con- 
tamination—contamination of the lubricant by the prod- 
uct—accessibility of the bearing for frequent lubrication 
—heat other than that generated by the operation itself. 
All of these factors are involved where special applica- 
tion is indicated. 

Many bearings now operating on oil lubrication can 
be more satisfactorily grease lubricated with a resulting 
increase in bearing life, cost reduction and safety factor. 

In selecting the proper lubricant, do not guess. Have all 
the facts—type and size of bearing, speed, clearance at 
normal and at operating temperature, maximum operating 
pressure in P.S.1., maximum high or low temperature, 
frequency of lubrication periods, possible contamination 
by product or atmosphere. 

The problem becomes greatly simplified and can be 
further simplified if sufficient thought is given to lubri- 
cation by the design engineer of both equipment and 
bearings. 
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Associate and Tech 


CONTAINER AND CLOSURE 
MANUFACTURERS 


Bennett Industries, Inc. 
Peotone, Illinois 


Representative_S. A. Bennett 


Central Can Company 
2415 West 19th St., Chicago 8, Illinois 
Representative — Henry Frazin 


Continental Can Company, Inc. 
629 First National Bank Bldg., Omaha, Neb. 
Representative A. Graham 


Geuder, Paeschke & Frey Company 
324 North Fifteenth St., Milwaukee 1, Wis. 
Representative —Neil Savee 


Inland Steel Container Company 
6532 South Menard Ave., Chicago 38, III. 


Representative John H. Strome 


Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Ave., New York 17,N. Y. 


Representative Jerry Lyons 


National Steel Container Corp. 
6700 South LeClaire Ave., Chicago 38, Ill. 
Henry Rudy 


Representative 


The Ohio Corrugating Company 
917 Roanoke Ave. S. E., Warren, Ohio 


Representative Lawrence F. McKay 


Rheem Manufacturing Company 
570 Lexington Ave., New York 22, New York 


Representative F.J. Blume 


Rieke Metal Products Corporation 
Auburn, Indiana 


Mahlon E. Rieke 


Representative 


Trilla Cooperage, Inc. 
2524 Blue Island Ave., Chicago 8, Ill. 
Representative 


United States Steel Products 


Division, United States Steel Company 
30 Rockefeller Plaza, New York 20, N. Y 
Wn. I. Hanrahan 


Lester Trilla 


Representative 


Vulcan Stamping & Mfg. Co. 
P. O. Box 367, Bellwood, Illinois 
Representative H, B, Scharbach 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 


Aro Equipment Corporation 
Bryan, Ohio 
Representative R. W. Morrison 


Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 


Representative Richard P. Field 
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Gray Company, Inc. 
60 Northeast | 1th Ave., Minneapolis 13, Minn. 
Representative B. A. Beaver 

Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo. 
Representative. -G. A. Hubbard 

Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Illinois 
Representative—D. C. Peterson 

United States Air Compressor Co. 
5300 Harvard Ave., Cleveland 5, Ohio 
Representative _C. A. Bening 

MARKETING ORGANIZATIONS 

California Texas Oil Company, Ltd. 
551 Fifth Ave., New York 17, New York 
Representative Hal U. Fisher 

Canadian Petrofina Limited 


1015 Beaver Hall Hill 
Montreal, Quebec, Canada 


Representative E. Wight 


REFINERS 

Farmers Union Central Exch., Inc. 
P. O. Box G, St. Paul 1, Minnesota 
Representative H. F. Wagner 

Mid-Continent Petroleum Corp. 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative J. W. Basore 

Valvoline Oil Company 
Division of Ashland Oil & Refining Co. Box G 
Freedom, Pennsylvania 
Representative —D. A. Smith 


SUPPLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 
Blaw-Knox Company 
Buflovak Equipment Division 
1543 Fillmore Ave., Buffalo 11, New York 
Representative. Edward V. Hegg 


Chemicolloid Laboratories, Inc. 
30 Church St., New York 7, New York 
Representative David F. O'Keefe 

The Girdler Company 
A Div. of National Cylinder Gas Co. Box 987 
Louisville 1, Kentucky 
Representative J. E. Slaughter, Jr. 


Manton Gaulin Mfg. Co., Inc. 
44 Garden Street 
Everett 49, Massachusetts 
Representative G. W. Eldridge 
Morehouse Industries 
707 Henry Grady Building, Atlanta 3, Georgia 
Representative--George E. Missbach 
The C. W. Nofsinger Company 
906 Grand Ave., Kansas City 6, Missouri 
Representative C. W. Nofsinger 
Stratford Engineering Corporation 
1414 Dierks Bldg., Kansas City 6, Missouri 


Representative--J. W. Sylvester 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 
LUBRICATING GREASES 


Acme-Hardesty Company 
60 East 42nd St., New York 17, New York 

American Cyanamid Company 
30 Rockefeller Plaza 
New York 20, New York 
Representative —R. B. Wainright 

Archer-Daniels-Midland Company 
Chemical Products Division, 2191 W. 110th St. 
Cleveland 2, Ohio 
Representative-—Frank C, Haas 

Armour & Co., Chemical Division 
1355 West 31st St., Chicago 9, Illinois 
Representative—-H. F. Whitler 

Attapulgus Minerals 

& Chemicals Corporation 
210 W. Washington Sq., Philadelphia 5, Penn. 
Representative R. H. Hubbell, Jr. 

The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative —H. H. Fritts 

Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative W. Trainor 

E. |. du Pont de Nemours & Co. 
Wilmington, Delaware 
Representative—John R. Sabina 

The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative Frank X. Sieloff 

Emery Industries, Inc. 

4300 Carew Tower, Cincinnati 8, Ohio 
Representative——R. F. Brown 

Enjay Company, Inc. 

15 West Sst St., New York 19, New York 
Representative—Sidney W. Fay 

Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative James Fentress 

General Mills, Inc. 

Chemical Division, 400 Second Ave. South 
Minneapolis 1, Minnesota 
Representative Abner C. Hopkins, Jr. 

A. Gross and Company 
295 Madison Avenue, New York 17, N. Y. 
Representative-—Eugene W. Adams 


Ww. ¢. Hardesty Company, Inc. 


P. O. Drawer 110, Dover, Ohio 
Representative-_W. G. McLeod 
Harshaw Chemical Company 
1945 East 97th Street, Cleveland 6, Ohio 
Representative -W. J. Straka 
Leffingwell Chemical Company 
P. O. Box 191, Whittier, California 
Representative —D. E. Murphy 
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Supporting Your Organization These Suppliers to this Industry 
and Marketers of its Products Hold Membership in NLGI 


Lithium Corporation of America, Inc. 
Rand Tower, Minneapolis 2, Minnesota 
Representative—Walter M. Fenton 


The Lubrizol Corporation 
Box 3057—-Euclid Station, Cleveland 17, Ohio 
Representative—John H. Baird 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Missouri 
Representative —C. E. Cosby 


N. I. Malmstrom & Company 
147 Lombardy St., Brooklyn 22, New York 
Representative-_Ivar Wm. Malmstrom 


Metasap Chemical Corporation 
Harrison, New Jersey 
Representative —O. E. Lohrke 


Monsanto Chemical Company 
1700 Second Street, St. Louis 4, Missouri 
Representative J. W. Newcombe 


National Lead Company 
Baroid Sales Div., 111 Broadway, N. Y.5,N. Y. 
Representative-—H. H. Farnham 


National Rosin Oil Products, inc. 
1270 Ave. of the Americas, N. Y. City 20, N. Y. 
Representative Richard Bender 


Newridge Chemical Company 
600 North Wells Street, Chicago 10, Illinois 
Representative—T. E. Shine 


M. W. Parsons—Plymouth, Inc. 
59 Beekman St., New York City 38, New York 
Representative-Herbert Bye 


Synthetic Products Company 
1636 Wayside Rd., Cleveland 12, Ohio 
Representative Garry B. Curtiss 


Swift & Company 
165th & Indianapolis Blvd., Hammond, Ind. 
Representative-—F. H. Beneker 


Vegetable Oil Products Co., Inc. 
Vopcolene Division 
5568 East 61st Street, Los Angeles 22, Calif. 
Representative—C. F. Williams 


Warwick Chemical Company 
Division Sun Chemical Corp., 10-10 44th Ave. 
Long Island City 1, New York 
Representative—Dr. J. J. Whitfield 


Witco Chemical Company 


75 East Wacker Drive, Chicago 1, Illinois 
Representative—E. F. Wagner 


TECHNICAL AND RESEARCH 
ORGANIZATIONS 


Institut Francais du Petrole 


CMrR—Courtel, 4 Place Bir Hackeim 
Rueil— Malmaison (S. et Oise) France 


Les Laboratoires de Recherches 
Purfina 
31 rue de la Loi, Bruxelles, Belgium 
Representative Gillerot 


Midwest Research Institute 


4049 Pennsylvania, Kansas City 2, Missouri 
Representative Dr. M. H. Thornton 


Petroleum Educational Institute 


9020 Melrose Avenue, Los Angeles 46, Calif. 
Representative G. A. Zamboni 


Phoenix Chemical Laboratory, Inc. 


3953 W. Shakespeare Ave., Chicago 47, Ill. 
Representative G. A. Krawetz 


Sociedad Nacional de Petroleos 


Rua D. Pedro V, no. 80, Lisbon, Portugal 
Representative — Manuel Corda Boullosa 


from Sinclair Research 
come proven lubricants 


NCLAIR 


for all applications 


TURBINES 

STEAM ENGINES 

DIESEL ENGINES 

METAL WORKING 

PLANT MACHINERY 

CONSTRUCTION MACHINERY 
AUTOMOTIVE EQUIPMENT 


Sinclair’s Research Laboratories, Harvey, Illinois 

are dedicated to developing new products and improving 
the quality of existing products. From these famous 
laboratories come the Sinclair lubricants which today, 
are answering many of the problems of lubrication 
engineers in all branches of industry. A letter to Sinclair 
may bring the solution to your lubrication problem. 


‘SINCLAIR 
REFINING 
COMPANY 


600 FIETH AVENUE, NEW YORK 20 N Y 
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Patents and Developments 


Sulfurized Greases 

Greases which contain sulfurized metal soap thickeners 
acting as non-corrosive extreme pressure agents without 
need ‘of secondary additives ordinarily employed, are dis- 
closed in U. S. Patent 2,666,744 issued to California Re- 
search Corporation. 

The sulfurized metal soaps used are those of fatty acids 
having 1—3 double bonds per fatty acid anion. It is 
preferred that the fatty acid anions contain only one 
double bond. The unsaturated fatty acids used in the 
soaps include the straight or branched chain unsaturated 
fatty acids containing 9—30 carbon atoms. Metals for the 
soaps include those in Groups I, II and III of the periodic 
table. 

The sulfur is present in an amount of 0.25—1.0 atom 
per double bond of the acid. This is critical, since if the 
value exceeds 1.0, the resulting grease tends to bleed and 
deteriorate rapidly. In the case of calcium soaps, the sul- 
fur is preferred in an amount of 0.3—0.5 atom per double 
bond, whereas in the case of lithium, sodium or potas- 
sium soaps, the preferred value is 0.7-—0.95, About 10 
25”. of the soap is ordinarily required to give the neces- 
sary thickening effect. 

\ typical preparation of sulfurized lithium soap grease 
is as follows 

\ mixture of 28.2 grams (0.1 equivalent) of highly re- 
fined oleic acid, 28.4 grams (0.1 equivalent ) of stearic acid 
and 391 grams of a ¢ ‘alifornia solvent-refined paraffin base 
petroleum oil having a viscosity of 185 SSU art 210°F., 
was heated with stirring to 170°F., at which temperature 
the acids were neutralized by 100 ml. of 2N lithium 
hydroxide solution, This whole mixture was heated with 
stirring to 400°F., at which temperature 3.2 grams of sul- 
fur was added. After the reaction mixture had been heated 
at a temperature ranging from 410 to 420°F. for two 
hours, the product was cooled in a large evaporating dish. 


Gelling Liquid Hydrocarbons 

Although U.S. Patent 2,668,098, issued to Standard Oil 
Company (Indiana) deals with hydrocarbon gels used 
for fracturing producing formations, it is interesting to 
note that the preferred gelling agent is potassium tridecy! 
xanthate. 


Oxidized Hydrocarbon Soap Base Greases 

According to U. S. Patent 2,669,543 issued to Cargill, 
Inc., lubricating greases can be made from oxidized hy- 
drocarbons, as such, without the addition of any animal 
or vegetable fats or fatty acids. These lubricants are 
claimed to have great stability, low break-down when 
worked, and a very good oiliness. Soap bases made from 
such oxidized hy drocarbons are said to be compatible 
with paraffinic or naphthenic base mineral oils. Most of 
the greases can be kettle-finished, thus avoiding the mul- 
tiple steps of providing homogeneous grease. 

In carrying out the preparation of the base, a hydro- 
carbon or a hydrocarbon mixture, which at normal tem- 
perature and normal pressure is liquid or solid, or of high 
viscosity, is heated in a kettle with stirring facilities to 
a temperature preferably of 255°F., but not much higher 
than 300°F. In this heated mass is introduced a gas con- 
taining oxygen and carrying a minor percentage of mois- 
ture. To accelerate the oxidation, an oxidation catalyst 
is used, as well as a minor percentage of a metallic per-salt 
in an emulsion of water and an oleagineous material, 
and so forming an emulsion of the whole reaction mass 
during the time of the oxidation process. The method of 
oxidizing the hydrocarbons is fully described in Patent 
2,391,236. When the oxidation has reached the desired 
saponification number the oxidized hydrocarbons are 
taken out from the kettle and washed and filtered. The 
washing of this product can be made with hot water, 
acidulated water, or salt water. After filtering, the prod- 
uct is ready to be used for soaps and lubricants. 


General Procedure 

Into a grease kettle is charged 200 parts of the 100 SUS 
at 100°F. refined naphthenic mineral oil. Then 100 parts 
of oxidized hydrocarbons are added, heat and stirring 
facilities are slowly put in action until both ingredients 
are dissolved. Then a calculated amount of saponif ying 
agent in a saturated solution is poured into this mixture. 
Saponification starts immediately. The temperature is 
then slowly allowed to rise to about 220°F. to complete 
saponification. This temperature is maintained until most 
of the water has evaporated. When all of the water is 
gone, the temperature is raised to about 280°F. and then, 
to this basic grease mixture, 200 parts of pre-heated heavy 
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PROGRESS THRU RESEARCH... at GENERAL MILLS 


General Mills Aliphats Increase Grease Yields +: Offer 
Uniform Performance »:::: Reduce Production Time 


Modern equipment, like the Soo Line diesel above, requires 


uniform-grade greases . 


. » made possible by fatty acids 


tailored for grease-making uniformity. 


Production time operates in your 
favor when you make lubricating 
greases with fatty acids. More and 
more manufacturers report they 
save time and money on grease pro- 
duction by using General Mills Ali- 
phats (fatty acids). 

Why? Because of fast ‘kettle 
turnover.”’ Fatty acids react faster 
than whole fats. This means greater 
productivity of existing plant, equip- 
ment and personnel. 

Currently, the trend among man- 
ufacturers of lubricating greases is 
toward purer raw materials. That’s 
why many grease makers .. . for- 
merly satisfied with whole fat tal- 
lows... are now using General Mills 
Aliphats——singly or in combination. 
These manufacturers appreciate 
General Mills’ ability to make fatty 
acids of the quality they want. 

Grease makers can no longer stand 
the expense of improperly balanced 
fat compositions. Instead, they are 
turning to modern fatty acid tech- 
nology to get special acid mixtures 
tailor-made for specific needs. 

There’s a best way for you to get 
the fat compositions you need, too. 


Make your selections from a variety 
of specialized Aliphats, fatty acids 
that are made carefully all the way 
from choice of tallows to final proc- 
essing. For additional information 
on General Mills fatty acids, please 
mail the coupon below. 


Aliphat (Fatty Acid) 26-C, for ex- 
ample, is one of the General Mills 
fatty acids designed to meet your 
grease making needs. Aliphat 26-C 
contains all of the component fatty 
acids that occur in the natural tal- 
low. Its light color and uniform 
composition make it of special inter- 
est to manufacturers of lime greases. 


THRU RESEARCH-------------- 


General Mills 


Please send me technical information on General Mills Aliphats (fatty acids) 


for grease manufacturing. 
NAME 


ADDRESS __ 


| SEND THIS COUPON | 


Also, the relatively high stearic 
acid content of Aliphat 26-C com- 
pared to mixed animal greases, for 
instance, results in a higher yield of 
calcium grease, It makes lubricating 
greases with higher oxygen stability, 
reducing tendency to gum, because 
of low concentration of poly-unsat- 
urated acids. The almost instantan- 
cous and complete saponification of 
Aliphat 26-C offers you an easy way 
to reduce operating and equipment 
costs. 

In addition to Aliphat 26-C, Gen- 
eral Mills has several fatty acids of 
interest to grease makers. If you 
wish technical data on General Mills 
Aliphats for grease making, just 
mail the coupon below, 

Remember, besides faster production 
time, fatty acids can also increase 
your grease yields, add greater uni- 
formity of performance, and give 
you improved stability. 

Fatty acids just don’t react in the 
hit-or-miss manner so common to 
whole fat tallows. The fatty acids 
react faster and more completely. 
They contain approximately five 
percent more reactive materials than 
whole fats. They also conform more 
precisely to your production require- 
ments allowing special modifica- 
tions. 

If you do not have technical in- 
formation on the fatty acids avail- 
able from General Mills, please mail 
the coupon below. 

There is an ALipHaAtT for your spe- 
cific need, 
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and stability. 


Fatty Acids & Derivatives 
Plastolein Plasticizers 
Twitchell Oils, Emulsifiers 


Emery Industries, Inc., Carew Tower, © Cincinnati 2, Ohio 
New York ¢ Philadelphia © Lowell, Mass. ¢ Chicago ¢ San Francisco 
Cleveland ¢ Ecclestone Chemical Co., Detroit 

Warehouse stocks also in St. Lovis, Buffalo, Baltimore and Los Angeles 

Export: 5035 RCA Bidg., New York 20, New York 


y nsure the 
good reputation 


e Be safe « be sure ebe satisfied 
SPECIFY EMERY FATTY ACIDS everytime! 


In selecting the constituents that go into your products, you can’t be 
too careful in getting the highest quality available, consistent with 
performance requirements and cost limitations. 


When it comes to fatty acids, this careful selection always leads to 
Emery...because Emery Fatty Acids are safeguarded by modern 
processing methods and strict control of specifications, compositions 


These advanced processing and control methods have been an out- 
growth of Emery’s pioneering in better and unique processes and 
products exemplified by the following innovations. 


Emersol Solvent Crystallization Process 
Lowest I.V. Crystalline Stearic Acid 
Low-Titer Semi-Drying Fatty Acids 
Ozone-Oxidation of Oleic Acids 


So, when you need fatty acids, select the best ...select from Emery’s 
complete line of Emersol Stearic and Palmitic Acids, Hyfac Hydro- 
genated Fatty Acids, Emersol Oleic Acids, Vegetable and Animal 
Fatty Acids, and Special Fatty Acids and Derivatives. 


Send for free literature, ,, SUS 


Colgate-Emery Fat Splitting 
High Pressure Dimerization 
Low Linoleic Oleic Acid 

Azelaic and Pelargonic Acids 


Emery Industries, Inc. 
Dept. E-6, Carew Tower, Cincinnati 2, Ohio H 
Solid Fatty Acids 
0 Rapid Composition Analysis for Commercial Stearic S 
Acids 
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naphthenic mineral oil of a viscosity of 240 SUS at 201°F. 
is added, step by step. The temper ature of 280°F. is main- 
tained until all the heavier mineral oil is entirely incor- 
porated in the grease. The grease is then ready to be 
poured into containers. This can be done at 280°F. or, if 
desired, the grease can be stirred down to a lower tem- 
perature and then poured into containers ready for use. 


In order that the lubricant may have a stable consist- 
ency after a considerable amount of working, it is neces- 
sary that the hydrocarbons, which are always heavier 
aliphatic hydrocarbons varying in consistency from 
liquid to solid at normal temper ratures, be substantially 
oxidized, and that the unsaponifiable materials remain 
in the mixture. The hydrocarbon used as the starting 
material may and will be of vary ing natures, but w hen 
oxidized to produce s saponification numbers in the range 
of about 155—190, the product will have been oxidized 
to such an extent that when formed into soap, produc es 
lubricants of stable consistency that will withstand vigor- 
ous prolonged working w ithout breakdown. 


Examples of sodium, calcium, aluminum and lithium 


base greases are given. 
Rust Preventive Grease 


Lubricating greases containing both an oil soluble poly - 
valent metal sulfonate and a synthetic acid product ob- 


tained by the partial oxidation of petroleum wax, having 
“exceptional” rust inhibiting properties, are disclosed in 
The Texas Company’s Patent 2,671,759. The combina- 
tion of the two ingredients appears to have a synergistic 
effect. 

Sulfonate products are claimed to have been proposed 
in the past for rust prey enting uses, but these are said to 
have been insufficiently effective under severe conditions 
of high humidity, presence of salts, etc. The preferred 
sulfonates are the mahogany soaps obtained by treating 
a heavy oil with strong or fuming acid. Phe synthetic 
acid (second component) is obt: tined by partial oxidation 
of petroleum wax (such as se ale wax) by usual methods, 
such as the one described in U.S. Patent 1,909,945, 


The rust proofing of a lithium base grease prepared 
froma soap- forming sociedad containing at least a major 
amount of hydroxy fatty acid (€.g. 12- hydroxy stearic 
acid), involves incorporation therein of 0.7—1.05 by 
weight of calcium mahogany sulfonate, 2-3”, of a syn- 
thetic acid product having a neutralization number of 
50—100 obtained by partial oxidation of petroleum wax, 
and about 2-3”, of tallow. Such a grease ts claimed to be 
capable of preventing substantially any rusting of steel 
panels in the salt spray rusting test for periods up to 100 
hours. 
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echnical Committee 


Chairman T. G. Roehner, Director of the Technical Service Department, Socony-Vacuum Laboratories 


The membership of the Symposium Committee for the October meeting in San Francisco is the following: 


C. Brunstrum, Chairman, Standard Oil Co. (Indiana) Ex-Orricio MemBers 
C. J. Boner, Battenfeld Grease & Oil Corp. 


Adams, Chairman, Fellowship Subcommittee 
George Entwistle, Sinclair Refining Company 


. Hemmingway, Program Committee 
C. M. Finlayson, National Lead Company on 5 
Carl Watson, California Research Corporation *. MeGrogan, Technical Committee 


Woodward, Rock Island Arsenal G. Roehner, Technical Committee 


The tentative program as of this date (June 8) 1s: 


“STRUCTURE OF LUBRICATING GREASES” 


Program Proposed Speaker 
Introduction C. Brunstrum, Panel Chairman 
Optical Methods* . B. W. Horten 
Fellowship Report . .. Mrs. V. Elersich 
I hixotrophy of Greases...... R. H. Leet 
Panel Introduction ......... \. Bondi 
Panel Discussion ... . -30 members 
Floor Discussion 


*Optical Methods Electron Microscopy (both smear and ultra-thin sectioning); X-ray; Dark 


| icld; et 


"Indirect Methods Rheology; Flow Birefringence, Solvent Studies; Electrical Methods; etc 


It will be noted that the session ts made up essentially by October the Subcommittee on Delivery Character- 
of two parts, namely, (1) presentation of lead papers istics of Dispensing Equipment for Lubricating Cireases, 
and (2) discussion, Mr. L. C. Brunstrum has reported with Mr. N. Marusov as Chairman, will have the “NLGI 
that the Committee is receiving splendid cooperation. Tentative Method for Matching Lubricating Grease 
Arrangements have been made for recording the dis Flow Properties with Lubricating Grease Dispensing 
cussions so they can be included as part of the written Pump Delivery Behavior at Low Temperatures” in shape 
record of the Symposium. fora publicity release. 

At the recent meeting of the NLGI Board, it was The NLGI Technical Committee representatives on 
decided that a Publicity Committee should be organ- che Publicity Committee are: 
ized in order to obtain better publicity for the accom- Mr. J. FE Carter 
plishments of NLGI, including the work done by the The Aro Equipment Corporation 
Fechnical Committee. It is anticipated that by October Brvan. Ohio 
“Recommended Practices for Lubricating \utomotive 

Front Wheel Bearings” will be ready for a publicity re- Mr. G. H. Link 

lease. The Subcommittee on this project, with Mr. Hugh 

L.. Hlemmingway as Chairman, has already taken steps 20 West street 

to obtain the reaction of general factory service tmana- New York “0, N.Y, 
gers of passenger car manufacturers, truck manufac- All members are urged to send them any ideas 
turers, and manufacturers of replacement and original which they believe should be handled by the new 
equipment front wheel bearings. It ts also expected that Committee. 
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mineral material — promise exceptional 
and thermal stability, no melting or droppin 
point, Bood water Tesistance and effective 


ts offers you so many outstanding 
multi-purpose Properties low 


your evaluation. Our 
knowledge experience in formulating 


ATTAPULGUS Minerals & Chemicals Corporation 
DEPARTMENT 


210 WEST WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


| 
|  ..key to quality greases at lower costs — 
permits wide flexibility in formulation 
Put the remarkable properties of 
this relatively low-priced material 
\ \ \ to.work for you.. You'll get a premium 
f tell you the full story of Permagel. Ask 
pod 
PERMAGEL 


PEOPLE the 


Industry 


Sparks Receives 
Chemists Award 

The 1954 Gold Medal of the Amer- 
ican Institute of Chemists has been 
awarded to Dr. William J. Sparks, co 
inventor of Butyl synthetic rubber 
and an executive of Standard Oil De 
velopment ompany. 


Accepting the award, Dr. Sparks 
nade a plea for international coopera 
friendly nations the 
chemistry. He said that 
within the past 30 years, the United 
States has assumed world leadership 

chemical thought and accomplish- 
ment. “Having attained that leader- 
ship,” he added, “we must face the 
responsibilities that 


tion among 


science of 


go with 

As the 26th person to win the an 
nual award, Dr. Sparks was cited 
an eminent who has striven 
unceasingly for the promotion of the 
science of chemistry and the profes- 
sional advancement of the chemist.” 


chemust 


Dr. Sparks is director of Standard 
Oil Development Company's Chemi 
cal Division and is coordinator of ex 
ploratory research. With R. M. Thom- 
as, also of that company, he invented 
and helped to perfect Buty! synthetic 
rubber. 

Dr. Sparks is chairman of the Na 
tional Research Council’s Division of 
and Chemical 
and holds active memberships in many 
In 1953 


Chemistry lechnology, 


other scientific organizations, 
he was head of the U. delegations 
to the International Union of Pure 
and Applied Chemistry in Stockholm. 


The award was presented by Dr. 
Gustav Eglotl, of Chic ago, chairman 
of the Institute’s medal award com 
mittee. Dr. John C. Warner, 
dent of ¢ Institute of 


nology, 1953 recipient. 


presi 
arnegic Lech- 


was the 


Sixty-two per cent of today’s energy 
It is 
estimated that by 1960 man will per- 
form only three per cent of the physi- 
United States. Ma- 
chines will do 96 per cent and animals 
will do one per cent. Before 1859, 
when the oil industry started, man did 
1S per cent, animals 79 per cent and 
machines 6 per cent. 


comes from oil and natural gas. 


cal work in the 
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Morehouse Appoints 
M. H. Baker 


Morehouse 
ers of 


Industries, manufactur- 
Morehouse Mills, have an- 
nounced the appointment of the M. H 
Baker Company of Minneapolis to act 
as their representative in the State of 
Minnesota. Founded in 1951, the 
Baker Company has been active since 
that time in supplying soybean oil, 
fatty acids, and resins to ‘the paint, 


— 


"HOYST, DID YOU KNOW THAT 

74.7% OF THE MOTORISTS SAY 
CAR LUBRICATION 1S THE MOST 
IMPORTANT PAID SERVICE?” 


and allied trades 
low a. 


plastics, rubber, 
\linnesota and 

M. H. Baker, founder and president 
of the Baker Company, studied chem 
ical engineering at Pratt Institute, and 
V irginia Polytechnic Institute as well 
as specialized courses at the University 
of Maryland and Northwestern Uni- 
versity. He is now a registered chem- 
ical engineer in the State of Illinois 
and Minnesota. He is a member of 
the Chemical Market Research 
ciation, the Commercial Chemical De 


Asso 


velopment Association, Chemists Club, 


American Chemical Society, the 
American Institute of Chemical Engi- 
neers, Minnesota Industrial Chemists 
Forum, Paint, Varnish and pape 
Association, Society of Plastics Engi 
neers, and a past member of 
Northwest Paint Production Club. 


Kuehne Advances 

The Richard 
(Dick) Kuehne, 37, of Lincolnwood, 
Ill., as Chicago district sales manager 
for Mallinckrodt Chemical Works, 

Louis, has been announced by G. 
(. Bradshaw, western division ‘sales 
manager, 


appointment of E. 


As Chicago district sales manager, 
Kuehne will be in charge of sales ac- 
tivities in Chicago and surrounding 
communities, Milwaukee and Madi- 
son, Wis., and the State of lowa. This 
is part of the territory formerly super- 
vised by regional sales manager, Wal- 
ter R. Nay, who died April 6. 


When the appointment was an- 
nounced, Kuehne was confined to the 
Evanston Hospital, Evanston, 
where he was undergoing treatment 
for an eye ailment. Until Kuehne is 
able to actively take charge of the 
Chicago district, Warren F. Michener, 
manager of the laboratory chemical 
sales division in St. Louis, will super- 
vise temporarily the Chicago office. 


Kuehne joined Mallinckrodt in 1943 
as a sales representative in the Chi- 
cago area. In 1951 he was appointed 
assistant district sales manager. Before 
coming to Mallinckrodt he was a Chi- 
cago salesman for the Pure Oil Com- 
pany 

Kuehne is currently active in the 
Chicago Perfumery, Soap, and Extract 
Association. He was a member of the 
board of directors in 1952 and_ has 
worked with several committees, some 
as chairman, during nine years’ mem- 
bership in the association. 


accounts 
30. billion 


Highway transportation 
for a business volume of 
dollars annually. 


More than 880,000 farm workers 
are dependent on automotive trans- 
portation. 
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ALUMINUM 


STEARATE 


The user cannot see it by looking in the container, but 
when he finds a lubricant doing an outstanding job, it’s 2 to l 
a Metasap Aluminum Stearate Base is incorporated therein. 


For Metasap Aluminum Stearates are today’s foremost development 
in grease making. Lubricants made with them are moisture- 

proof, temperature-resistant, water-repellent...clear and uniform 
.able to perform superlatively under the tougest conditions. 


Whatever your grease requirements, call upon Metasap — 
and profit by being able to meet every specification 
with the best possible grease for the job. 


METASAP CHEMICAL COMPANY, HARRISON, N. J. 
BRANCHES: BOSTON © CHICAGO © CEDARTOWN, GA. © RICHMOND, CALIF. 
Stocks at Cleveland and Akron, Ohio; Los Angeles and San Francisco, Calif.; Louisville, Kentucky 


"REG. U.S. PAT. OFF 
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TASAP 
CHEMI 
f Calcium Aluminum Magnesium Zinc 


Industry \EWS 


Gulf Announces 
Tubeless Tire 
A new high-safety tubeless tire, 
which protects ag: unst both punctures 
and blowouts was plac ed on the mar- 
ket recently by Gulf Oil Corporation, 
Additional safety features are re 
to skid, long wear and cool 
running qualities which are superior 
to first line tires with safety tubes. 
Furthermore, cost is substantially less. 


sistance 


Inside the tire’s body, extending 
completely around each bead, is a 
two-ply layer of rubber, cured to che 
cord ply and beads. This replaces che 
inner tube. 

In addition, a gummy rubber punc- 
ture-sealing shield is incorporated be- 
neath the tread area, extending to a 
little below each shoulder. 


Ihe new tire protects against bruise 
blowouts with its liner and puncture 
sealing material, which prevent sudden 
deflation. A carcass bruise break which 
can often cause a blowout is either 
confined to a slow leak or, in severe 
cases, controlled safety until the driver 
can come to a normal stop. 

Punctures are sealed in the tread 
crown area by the rubber sealant. 
This plastic gum surrounds a_pene- 
trating nail or other object, closing 
off air escape. 

The shoulder area in most tires ts 
the hottest running part. In the new 
tubeless, shoulders are deeply vented 
to throw off heat and promote safe, 
cool running. 

Mounting, demounting servicing 
and repair is as easy as with regular 
tires. The tubeless tire can be recapped 
like any other. 


Witco Opens Atlanta 
Sales Office 


Witco Chemical Co. has announced 
the opening of a new sales office at 
Atlanta, Ga. The office is under the 
direct supervision of Clement Damen, 
who has been affiliated with the com 
pany since 1924, 

The Atlanta office, while serving all 
industries, will specialize in manufac- 
turers of rubber, paint, plastics, and 
grease. 
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Unusual Oil Terminal 
Serves Jobbers Only 


When the Shell Oil Company un- 
dertook to design and build a terminal 
to handle petroleum products exclus- 
ively for petroleum jobbers, it was re- 
garded as a revolutionary experiment. 
It proved so successful, and the busi- 
ness of the jobbers it serves has so 
flourished, that the terminal was vir- 
tually outgrown by the time it was 
completed. 

“The Michigan, termi- 
nal,” says J. G. Jordan, Shell vice 
president in change of marketing, “is 
a striking example of the eagerness of 


DIDIYOUIK NOW 


NOON 
( wis TLE 2 ) ING 


WERE TO D/SAPPEAR FROM 
THE UNITED STATES TOMORROW. 
5,035,000 PASSENGER AUTOMOBILES 
WOULD STANO /OLE, ANO ALL THE 
WHEELS OF /NOUSTRY WOULD GR/NOD 
TO A HALT TOLACK OF 
LUBRICATION 


business to assist associated small busi- 
ness to prosper.” 

Shell’s Escanaba terminal was open- 
ed in June 1953 to supply fifteen job- 
bers in the upper peninsula of Mich- 
igan and northwest Wisconsin, an 
area of about 16,000 square miles. It 
handles 16 million gallons annually of 
gasoline, range oil, ‘and he: ting oil. 


Before the terminal was built, some 
of the products ordered by jobbers in 
the area had to be freighted from 
Fulsa, Oklahoma, 800 miles away. 
Long overland hauls were also neces 
sary during the five month closed nav- 


igation season on the Great Lakes. 


these factors made deliveries slow 
and uncertain. 


But today, the Escanaba terminal, 
with a storage capacity of 164,390 bar- 
rels, can make quick deliveries year 
round. The long overland hauls by 
tank cars and trucks are largely elim- 


inated. The terminal is supplied by 
lake tanker, normally from East Chi- 
cago, Indiana. 

Built at a cost of about $300,000, the 
terminal is located on a 10 -acre site. 
: he four tanks range in capacity from 

7,140 barrels to 14, 690 barrels. 

facilities include a single 
truck loading rack and two tank car 
loading spots. The Escanaba and Lake 
Superior Railroad has a spur into the 
plant site. 


One out of every seven Americans 
is engaged in work in the transporta- 
tion field. 


Foote Announces Second 
Lithium Award Program 

To stimulate and reward research 
in the uses of Lithium in ceramics, 
Foote Mineral Company is sponsoring 
the second Lithium award program. 
A total of $2,000 in cash prizes will be 
awarded to authors of the best papers 
describing heretofore unpublished de- 
velopment work. Any paper dealing 
with the use of a Lithium mineral or 
chemical in any form in a ceramic 
process or product will be eligible. 

The competition, open to all pro- 
fessional engineers, researchers, tech- 
nicians and students, is divided into 
two classes; professional and student. 
Separate awards will be made for 
three papers in each class. Closing date 
for entries is November 1, 1954, and 
all papers must be submitted by July 
1, 1955. 

It is the feeling of the sponsor that 
significant contributions can be made 
to the ceramic industry through con- 
tinuing research with Lithium. The 
purpose of the Lithium award pro- 
gram is to foster such research by 
those engaged in the industry as w ell 
as by ceramic engineering students. 

Complete rules for the Lithium 
award program are available upon re- 
quest to the Lithium Award Chair- 
man, Foote Mineral Company, 18 
West Chelron Avenue, Philadelphia 
44, Penna. 
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RESISTANCE TO OXIDATION 
CONTROLLED END PRODUCT 
LIGHT COLOR 
UNIFORMITY 


INSIST ON GAZ FATTY ACIDS 


GROCO 40—DISTILLED TALLOW FATTY ACIDS 


Unsaponifiable 
Saponification Valu2 
Acid Value 

% F.F.A. as Oleic Acid 
lodine Value (WIS) 


Write for our free booklet “Fatty Acids In Modern Industry.” 


. 
61.0M 
Factory, Newark, New . 


Gulf Oil to Add to 
Cincinnati Refinery 

The Gulf Refining Company has 
announced that contracts have been 
let for the construction of a platform- 
ing catalytic reforming unit and aux- 
iliary units at its Cincinnati, Ohio, re- 
finery. The contract was awarded to 
the Procon Company of Des Plaines, 
Ilinois. 

The new unit will have a capacity 
of 10,000 barrels per day and will use 
platinum as a catalyst. It will take low 
octane naphtha and up-grade it into 
high octane gasoline. 

The platformer will also be capable 
of making benzine, toluene and zylene, 
all widely used in the chemical in- 
dustry. 

A boiler and cooling tower will 
also be constructed as auxiliary units 
for the platformer. New tankage and 
new pipe lines will be added to serve 
the new unit. 


The manufacturing operations of 
the United States, with about 6 per 
cent of the world’s population, de- 
pends at one point or many points on 
highway transportation. 

An excellent technical grade Stearic Acid for superior greases, 
Also for high quality, bulky zinc, calcium, and magnesium stearates 
and for powdered metals. 


HYDROFOL FATTY ACIDS 150 contains 90% Stearic Acid. 
High melting point makes this product suitable for grinding into 
fine powder. Acids “150” will not darken, oxidize or deteriorate 
during normal processing. 
SPECIFICATIONS 

62 to 64 

Acid Number... . 195 to 201 

lodine Value ... . 3.0 Max. 

Saponification Value. 196 to 202 

Color (5'4 inch Lovibond) 15Y/1.5R 


R) 


penn-drake 


TYPICAL COMPOSITION AVAILABLE TO 


continuous Technical Infor- 
90.0% | mation Service on latest (Petroleum Sulfonates) 


Unsaturated ...... 3.2% developments in new ADM 
Chemifats. Furnished in 


Saturated .. 96.8% handy file folder form for and 
quick reference. A request 
on your letterhead will put a 

your name on our Technical oe 


Information mailing list. 


FROM VEGETABLE © ANIMAL © MARINE OILS and FATS 


Other ADM Products: 
Linseed Oil, Soybean Oil, Fish Oil, Paint Vehicles, Vinyl 
Plasticizers, Foundry Binders, Industria! Cereals, Vege- 


PRODUCED IN E SAMPLES table Wheat Flour, Dehydrated Alfalfa Meal, PENNSYLVANIA REFINING 


ANY QUANTITY suinoaps AR Livestock and Poultry Feeds 
BUTLER, PA. 


|, Ohio and 


RCHER*® DANIELS MIDLAND COMPANY 
Chemical Products Division « 2191 West 110th St. * Cleveland 2, Ohio 
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Let measure you three ways for 
hand-tailored metal container service 


ticular needs. We do our level best to do 
things your way. If you'd like this kind of 
service, why not call in a Continental man 
today. 


When you come to Continental for steel con- 
tainers, we treat you as if you were our only 
customer. We hand-tailor our containers, 
lithography and engineering to your par- 


CONTAINERS. Continental makes 
steel containers for bulk products, in 
standard styles including pails, drums, 
handi cans. We're always ready to dis- 
cuss special-purpose containers. 


LITHOGRAPHY. Our artists are mas- 
ters at adapting your designs to look 
well on containers of varying sizes 
and shapes. Our platemakers and 
pressmen work with the most mod- 
ern equipment. 


ENGINEERING. As a Continental cus- 
tomer, you have available the services 
of experienced scientists and engineers 
to help solve your packing machine 
layout and mai e€ probl 


CONTINENTAL CAN COMPANY 
Cc 


Continental Can Building, 100 E. 42nd Street, New York 17, N. Y. 


EASTERN DIVISION CENTRAL DIVISION PACIFIC DIVISION 
100 E. 42nd St., New York 17 135 Se. La Salle St., Chicago 3 Russ Building, San Francisco 4 
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The Texas Company 


Announces New Test Rig R E Pp U B Li ; 

A novel test rig for studying the 
performance of hypoid gear lubri- T E L L § 
cants has been designed and put into 
use by the main research center of AN D DRUMS 
The Llexas Company. 


The apparatus will accommodate for Oils, Greases, efc. 


any standard vehicle axle. A variety of 
road conditions can be simulated, ‘and 
the gears under test can be loaded well 
beyond present day requirements. 


Hypoid gears—a variety of spiral 
bevel gears with offset axes—are in 


universal use today in passenger cars. 


No.9 pail with 
They are being used more and more 


lug cover and choice 
of pour spouts for 5 
gallons oil or 35 
pounds grease. 


in commercial vehicles as each year 
passes. 


This type of gear poses critical lu- / 
brication problems because of the pe- / REPUBLIC 
culiarities of hyperboloidal  (“hy- STEEL PAILS 
wid”) shaped teeth. The characteris- / : 
I ) I Fabricated from black 
tic end-wise sliding and rolling action / steel — outside painted or 
creates more severe lubrication prob- | lithographed to order. 
lems from those encountered in more \ Removable tops with lug 
covers, with or without 
| usual gears. \ pour spouts. 
The design for the test apparatus \ 
was developed by the Engineering \ : 
Research Department of Texaco’s \ 
\ 
Beacon, N. Y., Laboratories, where the \ 
rig is installed. It is based on the famil- \ 
iar four-square loading _ principle \ 


L A eS which makes continuous use of the \ 


— tested power being applied to the rig. Be- 
cause it is a “closed circuit,” the rig 
— improved 100 Ib. or 120 Ib. 


can take heavy loading on the gears — (yegse drum with 


— quality- controlled under test: without proportion: ite in- 14 inch full open- 


crease of power inp o sep ing cover. Alse 


Automotive Lubricants ing cover in center 
¥ In effect the gear testing device of bead; offset bot- 
Greases brings the highw ay indoors, Engi- 
neers made careful studies of the 
Cutting Oils change-of-gear cycle on actual road 
tests carried out near Bedford, Penn- REPUBLIC \ 
Specify sylvania. It was determined, for ex- STEEL DRUMS \ 
ample, how long a truck remained in d . 
55, 30 and 15 gallon capac- 
each gear (at various speeds) in roll- a i 
ities; and 100 Ib. or 120 
" ing country and on leve ug Ww ay s. Ib. grease drums. Full open / 


From this information it is possible head or bung type. Painted & 
. : or fully decorated. Interior 
to establish through automatic control 


a lacquered if desired. 

the same cycle of gear changes as re- 

P n ola quired to drive a loaded truck over a Ps Write for literature 
predetermined terrain, Once the road EPUB. and quotations 
condition, and the load, is decided 
upon, the gear-change cycle is estab- 
lished. The test rig will then repeat PRESSED STEEL DIVISION — 

e the cycle continuously through the me 465 Walnut Street + Niles, Ohio 

Penola Oil Company duration of the test. Electrical control GENERAL OFFICES + CLEVELAND 1, 


Export Dept; Chrysler. Bidg., New York 17,N. y. 
15 WEST Sist STREET, NEW YORK 19, N. Y. frees the operator for other tasks. 


REPUBLIC STEEL CORPORATION 
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Out of 90 wildcat wells drilled by Cities Service in 
1953, over 67 proved to be dry. And, you may say, 
“Bad business.” But actually these dry wells repre- 
sent the “good business” sense of the entire industry. 


..,and the well 


Even with all the latest scientific methods at their 
disposal, oil men cannot always be certain of a 
black-gold find beneath strange lands. What is im- 
\ 
\ 
G7 times! 
\ 
\ 
\ 


portant is that Cities Service, as well as the rest of 
the industry, is willing to risk huge sums on any 
reasonable evidence that they may find oil. 
One company may decide not to drill an area, 
while another will say, “Let’s take the risk.” This is 
gilt-edge assurance to the nation that every possi- 
ble area will be explored. It’s a marvelous example 
\ of how our free enterprise, competitive system con- 
\ stantly influences all American business in a direc- 
\ tion that will always benefit the consumer. 
\ 
\ 
\ 
\ 
\ 


Cities Service will continue to make new oil finds 
to help fill the oil larders of the nation 


... known 
underground oil supplies are over four times what 


they were thirty years ago. Cities Service will con- 
\ tinue to drill dry wells too . . . the odds are 8 to | 
} against bringing in a producing discovery well. And 
\ these hundreds upon hundreds of dry wells, with 
\ the millions of dollars spent on them, will in them- 
\ selves serve as a monument to the constant efforts 
\ of the American petroleum industry to keep our 
\ 


country strong and to keep our standard of living at 
the highest point the world has ever known. 
\ 


\ 
| 


CITIES 
\ 
\ | 


SERVICE 


\ 
\ 
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The load on the axle (and gears) is 
varied by adjusting a system of plane- 
FISKE BROTHERS tary gears which contact the drive 

shafr. The housing for the planetary 
gears is turned hydraulic ally, thus 
REFI 7 | NG co. ad ling to the load the rig must over- 

come, 
Established 1870 \ run simulating the Bedford road 
test last 160 hours. A new carrier as- 
sembly (ring gear, pinion, differential ) 
the “third assembly” —is 
used on each test run. This assembly 
NEWARK. N. J is checked by the engineering depart- 
ment of the manufacturer before each 

test. 


TOLEDO, OHIO 
Socony Closing 


Olean Refinery 


Because of past and prospective un- 
economic operations for the plant, the 
Manufacturers of Socony-Vacuum Oil mpany, Inc., 
is taking preliminary steps to prepare 


LU BRICATI N G for the eventual shutdown of its Olean 


refinery, one of the oldest in the 
GREASES United States, according to an 

nouncement by George S. Dunham, 
director in charge of manufacturing 


for the company. 


Efforts will be made to sell the 
properties to some industrial enter- 
prise, Mr. Dunham said, so they can 
continue to provide jobs and contrib- 
ute to the economic well-being of the 
community. 


Enjay Announces 
Building Program 


A building housing the newly-cre- 
ated Enjay Laboratories Division and 
containing 11 laboratories and 14 of- 
fices will be constructed on the Stand- 
ard Oil Development Re- 
search Center grounds at Linden, New 
Jersey this year, it has been announced. 


Construction, already under way, is 
scheduled to be completed by No- 
vember 1, 1954, on the 54-foot wide, 
230-foot long brick and cement struc- 
ture. 

Dr. Miller W. Swaney, formerly as- 
sistant director of the Development 
Company ’s Chemical Division, was 
recently appointed director of the di- 
vision. 


Lubricate for Safety 


...makes a top quality product. 
at lower cost! 


| OTATOR* Grease Making Apparatus 
GREASE GELLING TANKS V converts an aluminum or lithium base 


slurry into smooth, glossy-sheen grease of 
highest quality .. . on a continuous basis. The 
result is high volume production coupled 
with many operating economies such as: pan- 


cooling is eliminated; less space is required 


VOTATOR 


GREASE COOLER 


VOTATOR 


GREASE WORKER 


than for batch methods; reworking is elimi- 
nated because of close quality control; oper- 
ator attention is minimized because of closed- 
system, automatic control. 

Write for complete information. The 
Girdler Co., Votator Division, Louisville 1, Ky. 


* VOTATOR-Trade-Mark Reg. U.S. Pat. Of 


GREASE The GIRDLER Company. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


VOTATOR DIVISION 
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for longer trouble-free service life | 


HERE’S WHAT BENTONE* 34 GREASE USERS SAY a 
WRITE FOR FREE BROCHURE This 


“Duri 12 th test Bentone* 34 fact book tells 
uring -montn test on ° X oO Jaw crusher, USIN£E a you what it is, how it’s made, 


Bentone grease, reduced grease consumption by 4,837 how it gels, and why Bentone 
pounds; an annual savings of $2,728 in grease cost greases are superior. Write 
over grade of grease formerly used.” for your personal copy today. 


“Grease clean-up time has been reduced 156 man hours 
per year, and 78 hours of operating time per year 
formerly lost for hot toggles have been eliminated.” 


Dich Bou * 


TRADEMARKS 


THE NOW -SOAP GELLING AGENT 


NATIONAL LEAD COMPAN 
BAROID SALES DIVISION . ©. BOX 1675 * HOUSTON 


; 
j 
\ |. 
\\e 
/ 
REGISTERED = 
UU. &. PAT. OFF 
f — 
1, TEXAS 


WHEN YOU 
THEM! 


Your meeting promised 

delivery dates is assured 

by Bennetts guaranteed 
on-time delivery 


The portable lift on which this sleek sports car is being serviced is part of the equip- 
ment in the service centers provided by the Shell Oil Company at the sports car races 
in which it participates. Shell, which has been active in the sport for several years, 
has announced it plans to take part again this year in about a dozen events to be 
held under the auspices of the Sports Car Club of America. 


Witco Expands 


Oe Co., Ltd., of Bush A LUBRICANT 


House, London, has entered the manu- 


facturing field through the acquisition for 
of a factory and technical research ‘ 


laboratory at Droitwich, Worcester- 


shire, England. 
best-planned production line he factory a modern in- 

can bog down, if containers are dustrial plant in Union Lane. At the 
late at the packaging point. Has outset, the plant is manufacturing syn- 
this happened to you? Could it 
happen in your plant? thetic latex compounds for use in the 
Vou can be certain vour contain production of latex-base paints. Ulti- 
ers will be geared smoothly into your mately the new plant will produce the 
operation—if they are BENNETT same chemicals as now manufactured 
containers. Our 40-year experience 
in manufacture-on-schedule as- 
sures you the right number of pails ical Co. Whether it’s greasing junior’s 
at the right time. Witco opened a London office in racer, or a mighty locomotive, 

Every man at Bennett will make 1935 as Witco Chemical Co., Ltd. DEEP ROCK has greases and 
your scheduling- problem his own. Overseas sales from the new plant lubricants that fill the bill. Let 
Your inquiry or order will get fast DEEP ROCK’s ultra-modern re- 
and friendly attention, Give us a try fining facilities supply 


you today! 


in the United States by Witco Chem- 


will continue to be handled by the 
Witco export department in the Lon- 


Open-head and Closed-head Pails don. office. 

Dome-Top Utility Cans The Droitwich operation ts under 
direct control of Witco Chemical 
Co., Ltd., and manufacturing activi- DEEP ROCK 
BENNETT INDUSTRIES ties are in charge of D. Roberts, L. 1. OIL CORPORATION 


PEOTONE, ILLINOIS Life Bldg Tulsa, Oklahoma 
(40 MILES SOUTH OF CHICAGO) R. 1, both with vears of experience. 
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WOOLGREASE 


additives for petroleum lubricants 


NEUTRAL, COMMON & DESULFURIZED DEGRAS 


produced from domestic crudes, available in 


grades standardized to your specifications 


ROBINSON WAGNER inc. 


LEADERS IN LANOLIN RESEARCH & DEVELOPMENT 


110 EAST 42nd STREET NEW YORK 17, N.Y. 
OXFORD 7-0277 


os You get better greases because 
INTERNATIONAL LUBRICANT celebrates 


= | 25 years of research and growth 


INLUCITE 21] 
ett INTERNATIONAL LUBRICANT’S plant today comprises more than 23 


acres and employs more than 200 scientists and other operating personnel 


to put real meaning into our slogan “With Research Comes Quality, With 
Quality Comes Leadership”. From this research has come INLUCITE 21, the 
unexcelled lithium-base, multi-purpose grease that revolutionized the field 


of friction-parts performance. Let us help solve your grease problems. 


INTERNATIONAL LUBRICANT CORPORATION 


NEW ORLEANS, LOUISIANA 1929 


Manufacturers of Quality Lubricants : 
AVIATION * INDUSTRIAL * AUTOMOTIVE + marine 


JUNE, 1954 
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Naples Refinery 
Wins Socony Contest 
Ihe Naples refinery of 
Vacuum Italiana, S.P.A. has been de 
clared the 1953 winner of the annual 
safety contest Socony 


Socony 


among nine 
Vacuum refineries five burope: in 
countries. The achievement marks the 
two years of 
accident prevention during which the 
refinery advanced from last place in 
1951 to third place in 1952 and to 
first place in 1953, 


climax. of progress in 


“Op EVERY peTROLEUM 


The open-top, lug-cover 
grease pail shown here is’ 
just one of many G, P, & F. 
steel containers ready to : 
go to work for you. Sturdy, 
air-tight and leak-proof; 
these grease pails are 
available in 25-lb.” 
size (3% gal.) and 
35-lb. size (5 gal.). 


IN SOLID COLORS 


or LITHOGRAPHED IN 


YOUR OWN DESIGN 


\ bronze trophy was presented to 
the refinery’s employees at 
ceremonies held in May. Representa- 
tives of the company and officials of 


1,255 


the Italian government participated. 


held annually by 
Socony-Vacuum to promote programs 
of accident prevention throughout 
the manufacturing installations of its 
affiliated companies in Furope. 
Through these safety programs, em- 
ployees study their work so they can 
learn to do each job efficiently and 


Ihe contest is 


Steel Containers 


AND PURPo Se, 


IT PAYS TO LOOK 
AT THE COMPLETE 


G. P. & F. LINE! 


Deliver the goods safely and 
attractively in G. P. & F. 
steel containers. Just tell us 
what your line is. We're 
sure we have just the right 
container for you in ovr 
line! And remember, you 
can order in straight car- 
loads, mixed carloads 

or smaller quantities. 


GEUDER, PAESCHKE & FREY CO. 


425 NORTH ISTH STREET © MILWAUKEE 1, WISCONSIN 


safely. Their experience is passed on 
to fellow employees at safety meet- 
ings. Consequently, each employ ee 
learns more about his neighbors’ jobs 
and gains a better idea of general 
plant operation. 


New Study Group 

Appointment of a study group to 
consider the establishment of an Op- 
erations and Engineering Committee 
in the Division of Marketing of the 
American Petroleum Institute has been 
announced. 

M. M. Becks, of Socony-Vacuum 
Oil Co., New York, was named Chair- 
man of the Committee by R. M. Bart- 
lett, of Gulf Oil Corp., Pittsburgh, 
Pa., the API Vice President for Mar- 
keting. 

Other members are Harold Cooper, 
of Union Oil Company of California, 
Los Angeles; R. G. Emmett, of the 
Pure Oil Co., Chicago; John Hall, of 
Shell Oil Co., New York; W. K. Mc- 
Cloy, of Gulf Oil Corp., Pittsburgh, 
Pa., and Robert Niles, of Standard 
Oil Company (Indiana), Chicago. 


GET 


SOCONY-VACUUM 


CORRECT 
LUBRICATION 


¥ SOCONY-VACUUM 


BACKED BY 
THE WORLD’S GREATEST 
LUBRICATION KNOWLEDGE 
AND 
ENGINEERING SERVICE 


SOCONY-VACUUM OIL CO., INC. 
makers of 
Gargoyle Industrial Oils and Greases 
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| 
Noted for 
Superior 


ad 3 
Wwitco grease gteorotes produce medium 10 extremely high ge's of 
excelent stability gmootnness ond color, and their superior gelling character 
= istics tend make me™ more 
they especillY aored o high degree of yniformitY 
freedom from foreia" matte \ow moisture and sowble solt content. 
wirtco complete stearates under closely controlled 
condition>: to meet your specific application vequiremen™ 
witco srearate No. 22-G witco Lithium goo? 
extremelY high gel produce® greose® ot water resistance ond high srabilitY over 
with minimum rendencY 10 wide reper range: non-cor™ 
color and clarity: rosive properie® Well-suite? for synthetic 
witco pluminu™ stearate No. q2-C greose* 
A very high gel: Outstanding in piso Calciv™: Lead, magnesivm 
stocks: stearate> gvailable- Our Re- 
number of oils from yariovs sources ond con 
round good variety of recommen meetind your speci! 
oil st ocks- 
witcO aluminum stearate No. 22-" write for technico! information and/or samples: 
formanc®: produces srable greose™ 
for Guilt Coastal d ») 
and iow yiscost ynde* stocks: ( 
medium ge! suitable wherevet 
definite percent? is require? 
witco forms clear witco CHEMICAL comPANY 
| greose® with excellent water 260 madiso® pvenver 16 
resistance operating from, Los angeles Boston Chico? Hovstor 
_90°F 400°F- 6% sooP comple Cleverond Son Francisco pkron London 


the Industry 


JUNE, 1954 
13-18 American Society for Testing 
Materials (annual meeting and 
exhibits), Sherman Hotel, Chi 
cago, Ill. 
17-19 American 


Petroleum Institute 


(Division of Production, East- 
ern District), Greenbrier Hotel, 
White Sulphur Springs, W. Va. 
American Inst. of Electrical En 
gineers (combined summer and 


Pacific general meeting), San 
Francisco, Calif. 

Western Petroleum  Refiners 
Assn. (regional meeting), 
Leonard Refineries Auditorium, 
Alma, Mich. 

27- Petroleum Suppli 
Richelieu, 


24-25 


July | ers Assn., Manoir 
Quebec, Canada. 


AUGUST, 1954 

16-18 Society of Automotive Engi 
neers (national West Coast 
meeting), Los Angeles, Calif. 


SEPTEMBER, 1954 

8-10 Oil Industry Information Com 
mittee, Conrad Hilton Hotel, 
Chicago, 
Kimpire State Petroleum Assn., 
Hotel Syracuse, Syracuse, N.Y. 
Society of Automotive fF ngi 
neers (national tractor meet 
ing), Schroeder Hotel, Milwau 
kee, Wis. 
American Inst. of Chemical En 
gineers, Colorado Hotel, Glen 
wood Springs, Colo. 
American Chemical 
New York, N. Y. 
Packaging Institute (petroleum 
packaging committee), Phila- 
delphia, Pa. 
National Petroleum Assn. (52nd 
annual meeting), Traymore 
Hotel, Atlantic City, N. J. 
Mid-Continent Oil and Gas 
(ssn. (annual meeting), Roose 
velt Hotel, New Orleans, La. 
Ohio Petroleum Marketers As 
sociation (fall conference and 
golf tournament), Hollenden 
Hotel and Westwood Country 
Club, Cleveland, Ohio. 
Western Petroleum Refiners 
Assn. (regional meeting), Hen 
ning Hertel, Casper, Wyo. 


Society, 
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26-28 Pennsylvania Petroleum Asgsn., 
Inc., Pocono Manor Inn, Poco- 
no Manor, Penna. 

27-28 Independent Oil Conipounders 
Association (7th annual meet 
ing), Sheraton Hotel, Chicago, 
Illinois. 


OCTOBER, 1954 
4-6 Texas Mid-Continent Oil and 
Gas Assn. (annual meeting), San 
Antonio, Texas. 
4-9 Society of Automotive Engi- 
neers (national aeronautic meet- 
ing), aircraft engineering dis- 


"AW WAN, HOYsT! 
A LOADED 
GREASE GUN 
WON'T HURT YOU!’ 


play, and aircraft production 
forum, Hotel Statler, Los An- 
geles, Calif. 

10-12 National Assn. of Oil Equip- 
ment Jobbers (4th annual meet- 
ing), Congress Horel, Chicago, 
Ill. 

Week of 

Oct. 18 Society of Automotive Engi- 

neers (national transportation 

meeting), Boston, Mass. 

Nebraska Petroleum Marketers 

Assn. (annual convention), 

Paxton Hotel, Omaha, Neb. 


20-21 


21-22 Western Petroleum Refiners 
Assn. (Garrett Hotel), Fl Do- 
rado, Ark. 

National Association of Oil 
Equipment Jobbers (annual 
meeting), Hotel President, Kan- 
sas City, Mo. 

Independent Petroleum Assn. 
of America (annual meeting ), 
Tulsa, Okla. 

Independent Petroleum Assn. 
of America (annual meeting), 
Shamrock Hotel, Houston, 
Texas. 

NLGI ANNUAL MEETING, 
MARK HOPKINS HOTEL, 
SAN FRANCISCO, CALIF. 
American Institute of Electrical 
Engineers (fall general meet- 
ing), Chicago, Il. 

Society of Automotive Engi- 
neers, national diesel engine 
meeting, Hotel Statler, Cleve- 
land, Ohio. 


NOVEMBER, 1954 

4-5 Society of Automotive Engi- 
neers (national fuels and lubri- 
cants meeting), Mayo Hotel, 
Tulsa, Okla. 

8-11 American Petroleum Institute 
(34th annual meeting), Conrad 
Hilton Hotel and Palmer House, 
Chicago, Hl. 

28 to American Socy. of Mechanical 

Dec. 3 Engineers, Statler Hotel, New 
York, N. Y. 

29-30 Packaging Institute (Petroleum 
Packaging Committee), New 
York, N. Y. 

DECEMBER, 1954 

2-7 National Exposition of Power 
and Mechanical Fngineering, 
Commercial Museum, Philadel- 
phia, Penna. 

8-10 Oil Industry Information Com- 
mittee, Waldorf-Astoria, New 
York, N. Y. 

12-15 American Inst. of Chemical En- 

gineers (annual meeting), Stat- 


ler Hotel, New York, N. Y. 


JANUARY, 1955 

10-14 Society of Automotive Engi- 
neers (golden anniversary an- 
nual meeting), The Sheraton- 
Cadillac Hotel and Hotel Stat- 
ler, Detroit, Michigan 
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-¥2 -HYDROXYSTEARIC ACID 


METhy 


castor oil derivatives 


The world’s largest supplier of Castor Oil and 
Castor Oil Derivatives offers three reactive sources of 
12-Hydroxystearic Acid, all Baker products from 

the Growing Field to the Hydrogenated Oil Derivative. 
Our 97 years of continuous experience in the 
manufacture and sale of Castor Oil chemicals insures 
you availability, quality and service. 


Your inquiries are solicited for 
samples and technical literature. 


THE BAKER CASTOR Oil COMPANY 
120 BROADWAY, NEW YORK 5, N. Y 


Please send samples and property sheets. 


Firm 


Address. 


mm 


THE Ieted'ecsa CASTOR OIL COMPANY 


120 BROADWAY, NEW YORK 5, N. Y. 
LOS ANGELES + CHICAGO 
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Photo by Underwood & Underwood 


Machines instead of muscles! 


Imagine the strip-pit coal mining operation, shown 

above, without the giant shovel... with only men and hand 

tools. You would have to measure productive capacity 
in pounds instead of tons. 


But even men with hand tools could produce more than 

the heaviest equipment... if that equipment is broken 

down because of faulty lubrication. Only the right lubricant 

provides the “muscles” needed to keep bearing surfaces 
from grinding destruction. 


We here at Battenfeld make available to you our 35 years of 

experience in compounding lubricants for specific job 

requirements. Bat’s greases are compounded products of 
many types, each with its own purpose. Our lubricants “iene th ie 


are literally millions of units in protective action! ... highly aoe ee 


complex units whose molecular structure varies widely 
though pressures reach 


with the job each grease must do. 90,000 Ibs. and coler- 

ances are as close as 

1/10,000 of an_ inch. 

Battenfeld is research and production headquarters (*Trade Mark Registra- 
q 


tion applied for.) 
for lubricating greases sold under the trade names of the 
nation’s most famous marketers and jobbers. 


Your inquiry is cordially invited. 


Molecular structure var- 
ies widely between scien- 
tifically compounded Bat- 


tenfeld greases —accord- 
ing to the condition un- 


der which bearing sur- 
LUBRICATING GREASES faces must be lubricated. 


ATTE \ 3148 Roanoke Road, Kansas City 8, Missouri 
d 725 Second Ave. No., Minneapolis 5, Minnesota 


GREASE & OIL CORPORATION Box 144, North Tonawanda, New York 


* TRADEMARK 
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Answers to your questions about 
the supply of Foote Lithium Chemicals... 


Is industry getting Foote lithium compounds today ? 


A The simple answer is ‘“‘Yes’’—to the tune of several times 
the quantity supplied industry in 1951. (And 1951 was a 
record year to that time.) We realize that this is not nearly 
enough to meet the greatly increased industrial demand that 
has steadily grown since 1950. 


Can I plan on using large quantities of Foote lithium in 
the forseeable future? 


A Again the answer definitely is ““Yes.’’ Foote production is 
being increased to the point that early in 1955 Foote will be 
delivering lithium compounds to meet scheduled industrial 
demands. 


What about the rumors that all lithium is going to be 
set aside for a specific purpose? 


A Obviously, Foote Mineral Company would not have 
answered ‘Yes’ to the first two questions above if the 
rumors were true. 


| 
LITHIUM 


Kings Mountain, N.C... . Sunbright, Va.... 
where Foote is mining the world’s largest INDUSTRY oOoTte 
the largest known lithium chemical plant. MINERAL COMPANE 
deposits of spodumene. 


FOOTE MINERAL COMPANY 
402 Eighteen West Chelten Building, Philadelphia 44, Pa. 


RESEARCH LABORATORIES: Berwyn, Po. PLANTS: Exton, Pa.; Kings Mountain, N.C.; Sunbright, Va. 
JUNE, 1954 
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Soap and Grease Contactors 
Process Kettles 

Oil Circulation Heaters 
Specialized Engineering Services 


STRATCO 


Reg. U.S. Pat. Off. 


GREASE MAKING 
EQUIPMENT 


You'll save time 

Save labor 
Simplify laboratory control 
Streamline your production 
Improve product uniformity 


You can write off the initial investment against all 
these advantages . . . and have a better plant 
left over. 


Why not investigate? 


STRATFORD ENGINEERING 


CORPORATION 


Petroleum Refining Engineers 


DIERKS BLDG. KANSAS CITY 6, MO. 
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